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Transport processes occuring across biological memberanes 
have acquired much importance during the last few decades. This 
field has attracted the attention of investigators of various 
disciplines for example chemists, biochemists, biophysicists, 
physiologists, pharmacologists, cardiologists and chemical 
engineers, because of great applied significance of biological 
membranes. To understand the behaviour and properties of bio-
membranes an extensive work is available, and work in this field 
were contributing significantly to the physical well beings of 
mankinds. The literature has been reviewed in a number of pub-
lications (1-9) and it seems that this field is developing by 
leaps and bounds, and there may appear an additional chapter in 
this area. Extensive work has been done by a number of investi-
gators on trace elements (10-14, 26) in body tissues, isolation 
and purificiations of biological membranes (27), transport 
processes in membranes (5-7, 28, 29, 157, 158). Histopatholo-
gical properties including electron microscopic stuiies (15-18, 
152-154) and biophysical properties of model membranes (19-25). 
Peritoneum is the largest serous membrane in the body. 
The two perietal and visceral portion are there in peritoneum. 
The free surface of peritoneum is smooth, covered with a layer 
of flattened endothelium and lubricated by small quantity of 
serious fluid. The attached surface of peritoneum is rough 
being connected to viscera. The visceral and perietal layer 
of peritoneum are in actual contact but the potential space 
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between them is known as peritoneal cavity, consisting of 
greater sac and lesser sac. The peritoneum differs from other 
serious membranes of the body in presenting a much more complex 
arrangements The peritoneal membrane gives protection to the 
internal organs of the body and is used in peritoneal dialysis 
for treatment of uraemia (30). 
Peritoneum is a readily available biological membrane. 
Peritoneal dialysis has been extensively used to treat the 
patient of uraemia. The importance of peritoneal dialysis as 
an important method of treatment has been established beyond 
doubt and it is now-a-days considered as the preferred method 
of treatment in selected cases. However little information is 
available regarding the biophysical properties of peritoneum, 
effect of disease processes, and body metal environment on 
structural and functional integrity of peritoneum. Therefore, 
there is a pressing need to study the behavioural properties 
of peritoneum. 
Metals are important constituents of all biological 
tissues including biological membranes. They effects the 
biophysical properties of biological membrane by virtue of 
their electrophysiological effects. They are also important 
components of certain metalloenzymes. Therefore, they 
influence the active transports through membranes by modulating 
the various membrane enzymes. Membranes controls the active 
movements of fluid and provide physical protection. Therefore, 
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it is expected that the alteration in the metal environments 
will not only affect electrophysical properties of biological 
membranes but will also influence the active transport through 
them by altering the function of various membrane enzymes of 
which the metals-are important cons'titutents. Biological 
membranes such as pericardium and durameter are used for making 
cardiac valves. Although direct studies on electrophysiological 
properties of these membranes will be more rewarding, but 
transport studies across peritoneal membrane will also help in 
understanding the transport processes across other biological 
membranes, also such as pericardium and duramater. 
Many elements are present in the body of living beings 
(l) and are necessary requirements of almost every species. 
Some are found in bulk e.g. C, H, 0, N, P and S, and others 
are present in traces like Fe, Cu, Zn, Mn, Co, I, Mo, V, Hi, 
Cr, F, Se, Si, Sn, B and As. These elements which are present 
in small quantity in.the body are known as trace elements. 
These play an extremely important role in maintaining the 
integrity of biological membranes and greatly influence the 
enzyme activities. It is therefore, very relevant to examine 
the effects of altering the milieu of these elements on 
electrophysiological properties of biological membranes. 
The membranes in general may be broadly classified as 
natural and artificial membranes. Since the natural membranes 
are found in living cells and therefore have applied importance. 
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It is quite interesting to investigate the properties of 
natural membrane in order to understand the factors influ-
encing the structure and functions of natural membranes. 
The living cell is the fundamental unit of biological 
activity and membranes are the conspicuous feature of cell 
structure to which it serves not only as a barrier separating 
aquous compartments with different solutes but also as a 
structure base to which certain enzymes and transport systems 
are firmly bound (l). It was for the first time in 1665 Robert 
Hock (cited by Swanson in 1963, (3l)) gave the word cell to 
denote the honey comb like structure visible in primitive 
microscope. Later on Schleiden and Schwann (cited by Swanson 
Loo-cit in 1938) gave the 'cell theory' according to which cells 
are considered to be fundamental building blocks of living beings 
and life could exist only in the cell. Since then the knc'ledge 
of cell has considerably increased by leaps and bounds, and ^"'ith 
the invention of light microscope and later on with the availa-
bility of electron microscope, the structure of the living cell 
could be described in great details (3). As a result of the 
studies carried by cytologists, biochemists and histochemists, 
it has become evident that cellular morphology is indispensable 
for the operation of living activities. 
Biological membranes are composed of mainly lipids, 
proteins and carbohydrates in variable proportions and sugar 
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residues attached to either lipid or protein components or 
both. Several models have been proposed by workers to des-
cribe the molecular organisation of these constituents in 
biomembranes (32-38). Organizations of complex structure 
of biological membranes are related to their divergent • and 
highly specialized functions. In the metabolism of living 
cells, the role of individual constituents in the organization 
of structure and functions of membranes and membranous orga-
nelles are of prime importance in membrane biology. 
The cell is a locus of chemical structure and functions 
in which a cbnt'inUity of properties is maintained in the midst 
of drastically different and ever changing environment. One 
important mechanism by which the cell achieve the constancy 
is due to the regulation of movement of materials into the cell 
and out of it. Even within the cell materials are not unifor-
mally distributed. Here also a precise regulation of inter-
change of material is encountered. To achieve this regulatory 
control the cell utilizes its delicate membrane of about 75 A 
in thickness. 
At one time it was thought that the movement of substances 
through the membranes was determined solely by concentrations 
gradient, but movement against concentration gradient have been 
observed in most biological tissues or biomembranes. For example 
K is usually accumulated in plant and animal cells to a conc-
entration many times higher than that of the medium surrounding 
the cell. Such transport requires energy by the cells and has 
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been called active transport or net metabolically linked 
transport, while that which responds to a concentration 
gradient is passive transport. The passive transport is 
misleading in the case of cells', because while the cell 
may be passive with respect to the movement no directional 
movement across cell membrane occurs without the expenditure 
of energy by the molecules involved. Kinetic energy accounts 
for the random movement of the molecule and the chemical 
potential energy of higher concentration of a particular 
substance outside the cell than inside the cell. This gives 
effective direction to the movement, is dissipated as the 
molecule of that substances outside of the cell move into the 
cell and reduces the concentration gradient of substances 
between the outside and the inside of the cell. The term 
active transport is used in different ways by various authors 
but not satisfactory definition has been given as yet (40). 
Some molecules move directly through the pores in the 
cell membranes, for example H2O and ions of small diameter. 
There are evidence that other molecules are attached to the 
carrier with which they form 'complexes' in the cell membrane. 
The complex moves the substance across the membrane, liberating 
on the other side. Since the carrier which shuttles the 
molecule from one side of the membrane to the other, facilitates 
diffusion, such movement is called facilitated diffusion. It 
differs by simple diffusion by kinetics of entry relative to 
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concentration. The flux through the membrane by simple 
diffusion increases linearly with increase in the concentrations 
of the substance, while the flux of the facilitated diffusion 
levels off with increasing concentration. This means that the 
carrier sites in the membrane becomes more and more completely 
occupied untill no additional site can be occupied. There is 
no further increase in the flux, a phenomenon that is called 
saturation. Although the carrier complex requires the energy 
of activation to cross the membrane barrier, less energy is 
require for facilitated diffusion than for activated diffusion 
because the affinity of carrier for component (especially 
lipid) in the membrane. The flux for a given substance is 
therefore greater when a carrier is involved than when it is 
absent. The kinetics of facilitated diffusion resemble with 
that of active transport but actual mechanism of active transport 
is still uncertain. The process seems to be quite .general in 
plant cells, animal tissues and microorganisms. Many suggestions 
for the mechanism of active transport have aopeared in literature 
including working model of ion transport. Summaries of these 
hypotheses including figures and references to other literature 
are available (Drensick and Schwartz (41), Davson (42) and 
Ceise (40)). 
At present we have far more advanced and complicated 
knowledge concerning the nature of active transport than what 
we had few years back. With more advanced knowledge, many 
issues have been settled but several controversies are yet to 
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be solved. There seems to be general consensus that a carrier 
is involved in both facilitated and active transport and the 
carrier is a protein. It seems that the carrier protein is ' 
itself not an enzyme but linked to an enzyme or enzymes and 
thus energy from ATP or from some similar high energy phosphate, 
bond is made available for active transport. Considerable 
evidence has accumulated pointing to the Na-pump as primover 
suggesting that.the movement of other molecule was co-transport 
but the situation is not general and the problem remains open. 
A characteristic feature of chemically inert meftibrane 
is their property to affect transport of material from one side 
to another. Consequently, the thrust of the theoretical descri-
ption has been the interpretation or explanation .of transport 
processes and the measured effect resulting from the pressure 
differences, temperature differences, activity differences, 
potential differences and current through membranes. A number 
of theoretical approaches have been given which can be collec-
tively summarized as 
(a) Irreversible Thermodynamic approach (7) 
(b) Chemical engineering approach (7) 
(c) Activation barrier kinetic approach (7) 
(d) Phenomenological equation of motion 
approach (7) 
Apart from various theoretical concepts used in the 
investigation of membrane. One of the most important approach 
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in the membrane study is the application of electrochemical 
principle. Electrochemistry in the membrane study is pertinent 
at three levels (39). One is the development of technique with 
application to experimental phenomenology including current 
voltage time concentration behaviour. A second is mathematical 
modelling implied by experiments and tested against experiments. 
The third level is the experimental verifications of models in 
terms of molecular processes and properties and includes deter-
mination of theoretical parameters by electrical method and by 
complementary non-electrochemical methods, physical, optical, 
ESR, NMR, Raman, fluorescence, T-jump techniques etc. From 
transient and steady state measurements of current and membrane 
potential as a function of chemical composition, chemical treat-
ment and temperature, the role of kinetic and equilibrium para-
meters can be deduced or inferred. A possible approach to 
modelling begins vjith the assumption of membrane as a linear 
systems to v/hlch laws of netv/ork theory may be applied. Another 
approach begins t)y solution of basic electrodifussion law of 
transport with equilibrium or kinetic boundary condition, in 
order to deduce form.s for system and function which satisfy 
the data. 
The most important contribution of electrochemist to the 
membrane electrochemistry is the transfer of perspective and 
wisdom to the new area. There are many sine qua nons in 
electrochemistry which have occurred through extensive studies 
of electrolytes and electrolyte-membrane interfaces. Electro-
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chemist have divided the systems into interfacial and bulk 
processes and to expect the affects of dielectric constants 
(complex formation, ion pairing), effects of short-range 
forces (adsorption of charge and uncharge species with 
possible changes in rate of interfacial processes), effects 
of high field near surfaces (wein effect, dielectric satura-
tion) and important effect of local potential on rate of 
interfacial processes (irreversible charge transfer, it-effect 
etc). In as much as the presence of space charge at inter-
faces is a natural consequence of continuity of potential from 
one phase to another:. The presence of space charge mediated 
effects in membrane system is anticipated. 
Among the biomembranes the simplest membrane system 
is myelin and a second class membrane is plasma membrane, made 
up by proteins and lipids and has many enzymatic and transport 
(44) functions. There are also group of membrane having soecific 
function such as the plasma membrane of bacterial cells and inner 
membrane of mitochondria. Natural membrane structure is related 
to structure and properties of lipids and proteins. Rouser (45) 
gave a detailed quantitative and molecular composition of a 
variety of erythrocytes, mitochondria, brush border fragments, 
retinal rod's outer sacs and plasma membranes of adaptable 
mycoplasma group of organelles. 
Teorell (156) in 1956 presented his fixed charged model 
membranes made with parchment and perspex and showed ultimate 
applicability of physical chemistry to bological membrane 
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phenomena. Eisenmann (46) in 1962 presented a theory concer-
ning the fundamental atomic origin of equilibrium ionic 
specificity as applied to alkali metal ions and extended it 
to divalent cations and anions. Mueller (47) described a 
technique to prepare model membranes from membrane molecules 
which was brought to focus by Kavanau (37) in 1965. The 
measured of expansion to the field of model membranes is 
reflected by Lakshminarayanaish's remarkable book (7) where 
the scientific contribution of various authors are elaborated. 
Fettiplace, Andrews and Haydon (48) found the capicitance of 
solvent free balck lipid membranes and also pointed out the 
characteristic capicitance for bioligical membranes. Eisenmann 
(46) proposed a theory of selectivity which equally applies to 
carrier in membranes. Diamond and Wright (49) reviewed these 
work with reference to biological systems and fulfills the 
Teorell's (156) pledge to explain various phenomena in terms 
of elementary physical concepts. Bangham (50), Goldup, Okhi 
andDanielli (51) and Hein and Thompson (52) prepared black 
lipid membrane fo'f membrane studies. Tien (53) and Hadon (54) 
studied the thermodynamical properties of membrane while 
Lauger (55, 159) studied the ion transport through membrane, 
using black lipid membrane model. 
Biological membranes usually contains high proportions 
of phosphatidycholine, sphingomyelin, and cholestrol, which 
occupy interfacial space in membrane but do not contribute to 
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surface charge. Acidic phospholipids constitute a source of 
fixed ions and give rise to electrostatic field extending 
into surrounding electrolytes. The magnitude of potential at 
a plane of fixed ionic groups can be given by Gouy-Champman 
equation, analouge to Donnan potential. This potential' arises 
because the counter ions to the plane of fixed charges are 
mobile and their concentration close to plane will be always 
less than that of fixed ions. 
All the smaller inorganic ions such as Na , K and Br 
virtually do not permeate across the uninterrupted unmodified 
bimolecular membrane of phospholipid, unless aided (54, 56). 
An intensive study on black lipid membranes an-d liposomes 
vindicated substantial tracts on most classified membrane 
phenomena (57) but model systems also give a little on active 
and facilitated transport in multicellular structure (58) or 
cell organelles. 
Solomon (59, 160) deals vith determination of pore size 
of membranes of living beings, from the measurements of osmotic 
pressure developed across the membrane, permeable for a solute, 
in human Red Blood Corpuscles pore radius investigated as 4.2A . 
Villegas and Barnola found these pore size as 4.25A° in squid 
axon (60, 161) and Lindemann and Solomon (61) found it to be 
4.0A for laminal surface of intestinal mucosal cells. Zierler 
(62) dealing with property of porous membranes with small number 
of holes to whom he described as 'small compared to the number 
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of molecules diffusing through the aperture'. He gave no idea 
about carrier mechanism or counter transport. Later on many 
publication revealed that transport of materials involves 
carrier systems. As Rosenberg (63) suggested binding of surgar 
molecule to the carrier by multiple hydrogen'bonds. LeFerre 
and Mac Ginniss (64) showed that in red cell ratio of glucose 
isotope exchange to net movement is 50 to 100. Stein (65) 
interpreted glycerol transport, Morgon, Post and Park (66) 
pointed out that insulin increases the rate of glucose uptake 
and Cirillo (67) reviev/ed sugar transport in microorganism. 
A number of observations points towards carrier systems for 
absorption mechanism. For amino acid transport most of the work 
has been done on tumourcells, .and on microorganisms. Christensen 
(68) stresses the viewpoint of binding that is fixed sites versus 
mobile carrier, with- a shift of preference towards fixed groups. 
A monographic treatment of biology of alkali metal ions have 
been represented by ussing et al* (69). Conway (70), Ussing and 
Wilbrandt (71), 'and Keynes (72) gave mechanism and energy source 
of ion transport in nerve and muscle. Cladwell (73) studied 
the phosphorous metabolism of squid axon. Conway et al. (70, 
162, 163) reported that the Na extrusion from sodium rich 
muscles, depends on both membrane potential and external sodium 
concentrations. Kernan (74) gave idea about membrane potential 
of frog sortorri under condition of facilitated diffusion. 
VVeidmann (75) and Carmliet (76) reviewed the movement underlying 
the action potential. Bulbring (77) reviewed the physiology of 
14 
of smooth muscle and discussed the Na and K fluxes in these 
tissues. Later on new line of approach opened by Skou's (78) 
work on Mg-dependent membrane ATPase of crab nerve. 
Electrical potential difference across the intestinal 
v;all were measured by several investigators. In rat small 
intestine in the presence of glucose a potential difference 
of 4-9 mv (79) were found while in colon of Greek tortoise 
20-50 mv (+ve to serosal side) was reported. Ussing et al. 
working on frog skin, measured skin potential difference and 
short circuit current. Na transport was observed in presence 
of Ca, EDTA, Cholera toxin and ouabain. Hodgkin, Huxley and 
Katz (80, 164, 165) proposed the sodium theory of nervous 
conduction and made it possible to describe the electric events 
in active giant nerve fibre in terms of sequence of change in 
permeability to Na and K. Ussing (69) gave the idea about 
ionic movement in cell membrane. 
Katchalsky and collaborators (31, 166) elaborated the 
description of biological transport process in term of irrever-
sible thermodynamics. 
A given substance may permeate across membrane by free 
diffusion, diffusion through pores, pinocytosis (phagocytosis, 
vesiculation) and carrier mediated transport (82). Because the 
lipid nature of membrane only the substances of lipid nature 
can permeate freely through hypothetical channels of membrane 
by solvent drag or due to difference in concentrations. 
Pinocytosis and phagocytosis also reported as in amoeba and 
leukocytes cells respectively. Substances which can not 
permeate become fat soluble in order to pass, counter transport 
also takes place. Active transport and carrier mediated trans-
port has also been reported (83), 
The movement of monovalent cation in intracellular region 
are not uniform, as observed by the facts that intracellular Na 
in smooth muscle exchanges rapidly (79). In Ehrliech ascites 
tumour cells there are some compartments where fast exchange of 
+ + Na and -K has been reported, while in other a slow exchange 
has been observed. It was accepted that a monovalent cation 
permeats biological membranes by'diffusion through water filled 
pores. There was some suggestions that some 'passive' ion 
transport may be saturable, thus indicatiag a carrier mediated 
transport. Ussing (83) vyorking on so'J'th Af^ e^rican frog and 
suggested that all frog skin may have coupled Na and CI pump. 
Alvarado rnd Krischner (84) found that salamander takes Na and 
CI by active transport through rough body sruface. Active 
transport of Na from mucosal to serosal surface of isolated 
intestine of cottus scorpius are reported. 
The transport of organic ions sugars and amino acids 
is gaining importance. An extensive account of the subject of 
(Na - K ) ATPase and alkali metal ions transport has been 
reported and reviewed by Bonting (141), Heinz (142), Albers (143), 
Post (144) and Whittam and Wheeler (146), Bonting (141) demon-
trated (Na - K ) ATPase in E. coli cells, sensitive to ouabain. 
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The importance of K in the regulation of protein synthesis 
has been reviewed by Lubin and co-workers (147) in E. coli 'B,. 
An extensive genetic analysis of K transport in E.coli K 12 
has been carried out by Epstein and co-workers (148, 170). 
Manis and Schachter (85) gave the idea of iron uptake against a 
gradient by intenstine in two steps , Mucosal uptake (bi and 
trivalent Fe) and transfer it into serosal compartment. 
+2 
Active Ga transport in sarcomplasmic reticulum was reported 
by Hasselbach and Makinose (86). Nash and Tobias (87) suggested 
that mostly membranes have high calcium content due to inter-
action between calcium and negatively charged phosphatidylserine. 
Iodide transport was reviewed in thyroid. It was reported that 
in red corpuscles inorganic phosphates penetrate either by simple 
diffusion or by equilibrating carrier mechanism. Many inhibitors 
were reported which inhibits the transports of species in diff-
erent ways. Dryfuss and Monty (88) investigated the transport 
of sulphate in gram negative bacterium; _S. typhimurium. Phosphate 
uptake was also studied in E. coli by Medveczky and Rosenberg 
(89, 167). Benett and Melamy (90) obtained evidence for two 
different transport systems for phosphate in E. coli K 12. 
Gloriux and Scriver (91) have identified two transport systems 
in human kidney for phosphate transport. The mechanism of 
action of vitamin D on the intestinal uptake of calcium in 
chick have been studied by Wasserman and co-workers (92). 
Sugar can not pass through membranes by 'free' diffusion, 
carrier mediated transport was reported for sugar transport in 
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living membranes. The transport" of glucose into Red blood 
corpuscles occurs by processes of facilitated diffusion 
(Stein (93)), while in othei* tissues the active transport of 
sugar required co-transport of Na (Schultz and Curran (94), 
Stein (93)). Most of the sugars transport in microorganisms, 
except that of glucose, is inducible. E. coli and S. typhi-
murium apparantly transport sugars by three different processes, 
i.e. facilitated diffusion, active transport and group trans-
location. Staphylococcus aureus apparently transports all 
sugars by group translocation process (Egan, Morse (95, 168, 
169) and Simoni (96)) . 
There exists three types of amino acid transport systems 
in living tissues, one for neutral, one for basic and one for 
acidic aminoacids. The amino acid like Sarcosine, N-N Dimethyl-
glycine and Betane share a common system transports with other 
N-substituted amino acids as seen in intestine. Similarly there 
are other amino acid which have different or same transport 
depending upon place and nature of the organ where they transport. 
The findings regarding structural specificity of amino acid 
transport in various tissue could be reconciled with an assumption 
of complex carrier, with a number of receptorsites of highly 
specific structure. The individual amino acids combined with 
the carrier by multiple attachments with varying affinities and 
bonding strengths. The chemical nature of amino acid carrier 
is still uncertain. The transports of purines, pyrimidines 
steroids and vitamins are widely studied in tissues. They 
18 
either follow a'ctiye transport or carrier mediated transport 
systems. 
Zerahn (88) and co-workers have designed a method for 
direct .study of Li and Na content of frog skin. Ussing (83) 
at Harvey lecture summarized his work done on water and 
electrolyte transport in frog skin. He considered epithelial 
layer of frog skin as a two membrane system where Na enters 
the first living cell layer by sodium selective membrane and 
from this layer the sodium either flows to next cell layer via 
cell 'bridges* and can extrude into the interspaces which is 
open towards the inside. The basal membrane represents another 
tight resistance to free' flow of sodium and is the site of the 
pump. There are three possibilities of sodium transport 
(a) coupled Na-transport exchange (b) true electrogenic 
Na-transport and (c) coupled Na-anion chloride pump, and it 
is rather impossible to decide which tvpe of pump is functioning. 
Ussing (171) specified that the ion transport mechanism can play 
an important role in tumour therapy due to two reason. The first 
is that the survey of ion transport mechanism may point to 
specific waysto introducing radioactive isotopes to certain cell 
types. By utilizing this technique thyroid cancer may be treated 
by radioiodine. Ussing in 1972 (97) give flux ratio equation 
that disclosed the contribution of active transport or inter-
action: in the movement of electrolytes or nonelectrolytes in 
the biological membranes, by determining the electrochemical 
potential difference across the membrane. 
19 
Lauger (108) measured the electrical properties 
(capicitance, resistance and conductance) of bimolecular 
phospholipid membrane (BLM). Agin (10$) reviewed the negative 
conductance and electrodiffusion in squid axon and black lipid 
membranes. Okhi (llO) provided the evidence to support his 
previous theory (l97l) and observed a relation between trans-
membrane potential and NaCl concentrations across BLM at pH 7.0. 
Watlington and Jesse (ill) measured Cl~ flux across frog skin. 
Chock and Titus (112) described the mechanism of ion transport 
through biological and artificial membranes, and also discussed 
the effect of alkali cation on enzymic activity and Na dependent 
transport of polar organic substances. Nakagaki et al. (113) 
determined the experimental membrane potential and charge density 
value of cellulose membrane. Dupeyrat (114) measured the membrane 
potential of model membrane analogues to biological membranes 
placed in two aquous solutions of various chlorides. Knapowski 
et al. (115) studied the effect of ethacrylic acid on water and 
sodium transfer across human peritoneal membrane. Alvarado 
Ronald et al. (116) studied the chloride transport across frog 
skin. S hinpei Okhi and Reny Saure (117) measured the surface 
+2 potential of phosphatidylaserine monolayers in presence of Mg , 
4-2 +2 
Ca and Mn ion concentrations and determined the way of 
binding of these divalent ions to membrane surface. Sandeaux 
and Brum (118) measured transmembrane flux of Na across BLM. 
Meyer and smith (119) ' carried out positional analysis of 
electrolytes membrane potential using vitro preparation of 
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Rabbit distal ileum. John Gutkneght (120) measured conductance 
+2 + 
of lipid membrane to reveal the permeability of Cd and Tl 
with tracers. Larsen and Rasmussen (121) studied about the role 
of membrane potential for chloride transport across toad skin. 
Hernandez et al. (122) measured apparanf transport number of 
homogenous passive membrane (Nucleoopore membrane) separated by 
binary electrolytes (NaCl) . Person and Spring (123) evaluated 
permeability properties of epithelial connective tissue of 
Necturus gallbladder by measuring electrical resistance and 
dilution potential. Torres Rafael and Wolff Daniel (124) carried 
out electrophysiological characterization of ion transport (Na 
and Cl~) across isolated frog skin. Arruda Jose et al. (125) 
studied the transport of ammonia in turtle's urinary bladder. 
Narebska, Koter and Kujawski (126) studied the isothermal 
transport of ions across Nafion membrane in contact with NaCl, 
based on irreversible thermodynamic'transport. De villarde et al, 
(127) measured membrane potential and deduced ionic transference 
number inside the proteic phases and Nakagaki et al, (128) 
analysed the membrane potential data to get the information on 
the assymmetry of the cellulose membrane's structure. Ripoll 
Camille et al. (129) described ion transport through biomembranes 
and discussed the biological implications of the results. 
Beg et al. (130) evaluated membrane fixed charge density and 
other membrane parameters from the membrane potential data and 
conductivities of articifial membrane. Pintauro et al..(l3l) 
gave the idea about importance and necessisity of membrane 
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parameters, distribution coefficients and fixed charge concen-
tration, to describe the mass transport of HJ^ and binary 
electrolytes across Nafion membrane. Bashford and Pasternak 
(132) monitored the plasma membrane potential of human neutro-
phils using organic dye oxonol-V in saline solution and Kobatake 
el al, (133) examined the binding of lipophilic ions to the 
membrane envelop vesicles of Halobacterium halobium, in the 
d'bsence or presence of membrane potential. Srivastava et al. 
(134) studied the permeabilities of various electrolytes on 
artificial membrane at different temperature. Chakravarti, 
Christen and Lauger (135) evaluated the fixed charge density 
of cation exchange membrane by different methods. Sheela 
Shantha Kumari and Radhakrishnamurty (136) reviewed the mechanism 
of ion transport across cell membrane vith reference to nerve cells 
Benavente et al. (137) measured membrane potentials of porous 
membranes and calculated apparent transport number of cation 
from diffusion potential equation based on irreversible thermo-
dynamic processes. Zeevi Ameera et al. (138) discussed the 
selective transport of Li"^  across lipid bilayer membrane. 
Ussing and Eskesen Koren (139) determined the emf of active 
Na-transport in frog skin epithelium, with the help of steady 
state flux ratio equation. Tripathi et al. (140) measured emf 
and current across model membranes for chloride salts of 
potassium, sodium and calcium at various concentrations and 
calculated the transport numbers, permselectivity and ionic 
flux frdm these measured emf and current. 
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The electric and electroosmotic phenomena exhibited by-
synthetic and biological membranes have received a great deal 
of interest. An extensive reviev/ of an early development in 
the field of electrokinetic phenomena in synthetic membrane 
was given by Sollner (98), Teorell (22, 155, 156), and Meyer 
and Sievers (23). Nagasawa et al. (5, 20), Kobatake et al. (21), 
Siddiqi et al. (24, 107) and Beg et al. (130) computed membrane 
potential in salt solutions with various membranes. 
The electrical potential arrising across the membrane 
separating different salt solution are usually measured by 
contributing a cell of type. 
Reference 
Electrode 
Solution 
CI 
•Membrane Solution 
C2 
Reference 
Electrode 
Electrode Donnan Donnan Electrode 
potential potential potential potential 
i diffusion 
r*potential*^  
The reference electrode may be reversible electrode, either 
Ag-AgGl in chloride solution or calomel electrode connected 
to the solution via KCl-Agar Birdges. In the case of colomel 
electrode cell potential give directly the membrane potential 
(liquid junction potential being ignored). These type of the 
measurement are used to characterize the selectivity of the 
membrane. The magnitude and sign of the potential depends 
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upon the nature of the membrane and parmeating species. If 
membrane carried no fixed charges its potential would be as 
liquid junction potential where as if the membrane have some 
fixed charges then the magnitude of the potential would be 
determined by the concentration of external electrolyte concen-
tration and its sign by the nature of the fixed charges. To 
evaluate the fixed charge densities of the membrane by potentio-
metric method Teorell (22, 155, 156), and Meyer and Sievers (23) 
have given a method reviewed by Lakshminarayanaiah (7), Kobatake 
et al. (21) derived an equation based on thermodynamic of irre-
versible processes, for the electrical potential {^<^) for 
solutions separated by membrane, and also (99) given an expre-
ssion for permselectivity of 'membrane electrolyte systems. 
Nagaswa et al. (20) have also derived the equation and applied 
it to evaluate the charge density of membranes which is based 
on permeation velocity. Toyoshima and Nozaki (100) derived 
theoretical equation for the quantitative description of 
observed bi-ionic potential and placed them to exoerimental 
test. 
Various theories have been proposed from time to time 
to account for permeability phenomena in membranes. Teorell 
(22, 155, 156) and Meyers and Sievers (23) put forward his 
theories by taking consideration that membrane having fix 
charges due to either adsorption or dissociation. Physical 
essence of the fixed charged theory of TMS (Teorell, Meyer and 
Sievers) is that the walls of the pores of the membrane carry 
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internally a definite number of potentially dissociable groups, 
which is an integral parts of membrane structure. According 
to this theory the assumption that over all membrane potential 
was composed of three potential jumps, two Donnan potential 
and one is internal or driving potential. The potential arise 
across the membrane separating different salt solution by 
constructing of cell of type previously shown. The measurement; 
have become the routine procedure to characterize the selec-
tivity of the membrane. 
The earliest systematic measurements of membrane poten-
tial were made by many workers on different membrane systems 
(101-106). Transference number of species in the membrane can 
b-e calculated by using the electrolyte solution on either side 
of the membrane and electricity was passed using reversible 
electrode. 
Here the potentiometric evaluation of membrane fixed 
charge density is described. The method used is of Kobatake 
et al.' (21, 25, 99) and Nagasawa et al. (20) based on thermo-
dynamic of irreversible process. Brief account of these can 
be summarized as belov/. 
Kobatake et al. (21) desired the following equation for 
membrane potential as given by equation (l) 
Where a = j:;:^^ " • • ^ 2) 
and p = 1+ (KF9/1+) ... (3) 
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Where a,p and 0 are the parameters have been assumed to 
be independent of salt concentrations. A (j) is the membrane 
potential, C2 and CI are the concentration so that C2/C1=10, 
R,T, and F have their usual meanings, 1+ and 1- are the 
ionic mobilities of +ve and -ve ions. Kobatake et al. (21) 
derive two limiting forms of equation (l) (a) when C2 becomes 
sufficiently small with y = pT fixed, equation (l) may be 
expanded to give equation (4) as 
Where 
Eq. (4) indicates that intercept of plot I'^ ci)^ ! vs 
give the value of p. 
C2 
(b) it has also been shown by Kobatake et al. (2l) that at 
Y fixed the inverse of an apparent transference number (tapp) 
for the co-ion species in the membrane is proportional to the 
inverse of the concentrations. Here tapp is given by equation. 
1A(})^1 = (1-2 tapp) Iny (6) 
Substituting for -<^  (j) from eq.(l) and expanding the resulting 
expression for l/tapp in powers of — ^ gives equation (7) 
tapp 1-a 2(l-a)^ In y ^ 
Equation (7) indicates that intercept of plot . _• - • vs - ^ 
26 
give the value of a, and if this preddiermined value of 
a and p inserted in eq.(4) and eq.(7), 0 can be calculated. 
The two value of 0 obtained in this way from apposite limits 
should agree with one another. 
Kobatake and Kamo (25) derived another equation for 
membrane potential (Em) starting with basic flow equation 
provided by thermodynamic of inversible processes and using 
different set of assumptions namely (a) a contribution of mass 
movement is negligible and (b) small ions do not behave ideally 
in charged membranes (25). Their result is, 
Em = - —-[ In - ^ + (2a-l) In fAC2^+ (i)^ >^?+(2a-l)6> 
•f4Cl^ +(|)^ x +(2a-l)(J)x 
V4Cl^+(l)^x^+(j)x 
Where (j) is the characteristic factor of membrane electrolyte 
pair and represents the fraction of counter ions not tightly 
bound to the membrane skeleton. The (})x is thermodynamically 
effective fixed charge density of membrane and other term have 
their usual significance. For 0=1 eq.(8) reduces to TMS 
membrane potential. Since it is difficult to calculate (|)x 
using eq.(8) so Kobatake and Kamo proposed simple method 
using following approximate equation for diffusion contribution 
to emf, of cell with transport. 
Em = - ~ - (1-2 tapp) In ~ - [ 9 ) 
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where T'app is apparant transference number of (59- ions in 
membrane phase. Comparison of eq.(8) and (9) give. 
T /4g| +^ >f2a-l f^^2 -^ ^ -^^ 
1 0. V"4ir~+~1 + 2 a - l V "^^i +1+1 . ^. 
1-aPP- 2 I n y 2 In y . 
where H = /(j)x 
When the concentration of external salt solution is large as 
compared to (t)x, i.e. when Cl/^x ='^1 >> 1 then eq.(lO) is 
expanded to 
1 _ 1 , Y-1 a / ^ s , ^  ri-^2 l^^^ 
This equation (ll) indicates that plot of^ -^ —- vs p^ -- with a 
fixed Y give a straight line and the values of a and (|)x 
in the concentrated solution for a given combination of membrane 
electrolyte can be determined from intercept and slope of the 
line. 
On the other hand (25,99) the mass fixed transference 
number of co-ion in the negatively charged membrane immersed 
in an electrolyte solution of concentration C is defined by 
iTapp = VC-/ (uC+ + VC-) ..o. (12) 
where C+ and C- are the concentrations of cation and anion 
respectively in the membrane phase. This equation is transformed 
to ^ -^-o— 
rr* , f 4 ^ +1 + 1 MON 
T-app - 1-a ' '- "wjij = .... (13) 
f4^^+l + (2a-l)" 
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Using equations given by Kobatake et al. (25,99), for activity 
coefficients, mobility of small ions in membrane phase, and 
equilibrium condition for electrical neutrality. The difference 
between Tapp from eq.(l3) and tapp from eq.(7) for various 
reduced concentrations ^ is found to be less that I-/.. • Therefore 
fcL^ /) and tapp are considered to be practically same. Arrange-
ments of eq. (13) leads to the definition of Permselectivity 
(Ps) by expression 
1 _ 1 - ^ app -a _. 
r72 - a - (2a-l)(l- Tapp)"^^ (14) 
(4-€, +1) 
Kobatake and Kamo (99) also indicated that Ps for 
positively charged membrane can be evaluated by following 
expressions 
Ps = 
"tapp -( l-a)l 
l-a-(l-2a) TappJ (15) 
The equation (14) and (15) can be used to fined the permselec-' 
tivity (Ps) from the membrane potential measurements using 
eq.(7). If the transport number of co-ions (Xapp or tapo) is 
zero. The membrane will be perfectly selective and Ps = 1, 
while if transport number of co-ion has value in free solution, 
Ps = 0, The value of Ps obtained from right hand side of 
C1 +''"" 2 
eq. (14) or (15) v/ere plotted against Log C (where C = — ' T ^ ) 
The concentration at v;hich Ps becomes l/V5( i.e."€,=C/0x=l) 
gives the value of the thermodynamically effective fixed charge 
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density, as demanded by left hand side of equation (l4). 
Recentaly Nagasavva et al. (20) developed another method 
for evaluation of charge density (0x) of the membranes. If a 
membrane separates two aquous solution of different concentra-
tions of an electrolyte. Nagasawa et al. (20) gave two extreme 
criteria (a) at the limit of low concentration, it was found 
that 
- Em = - ^ In C2/C1 (16) 
where cm is the membrane po ten t i a l 
(b) At high concentra t ions of e l e c t r o l y t e eq.(17) i s applicable 
a s , 
- / y - l RT/(ti>< \ 1 fT^\ 
- cm/ —-— = ~r^2—) cF" ^ •^  
equatio'": (17) o red ic t " ' I'n'^rr: re l . t i o m h i o bet'^^en -m/ -^— 
y 
-.— , from "'hich (Z^x can be evaluated. vs ^ ^ 
• The ".''or': describe'' in this dissertntion is -^ ^^ inly 
concerned with tr'^ n-^ oort stu'^ ie^  throujh biological merabranes 
•..'ith especial reference to peritoneal m..Mnbr?:na. Th^ various 
ionic processes (a) ionic transport, (b) membrane potential 
and (c) spatial distribution of ions and pot'^ ntial with the 
pritoneum have been throughly investigated by taking different 
concentration ratios of uni-'.jnivalent electrolytes. The m.ost 
important parameters governing the diffusion of electrolytes, 
in the peritoneum membrane is the electrical charge on the 
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membrane. Thermodynamically effective fixed charge density 
have been calculated by (a) Kobatake et al., (b) Nagasawa et al., 
and (c) Kobatake and Kamo based on thermodynamic of irreversible 
processess. Applicability of Kobatake et al. and Nagasawa et al 
theory has been tested on this membranes. 
Other thermodynamic parameters of simple ion diffusion 
e.g. energy of activation Ea^, free energy of activation^^F , 
enthalpy of activation ^  H , and Entropy of activation-^^ S will 
be evaluated. In order to establish structural complexities 
and characteristic of peritoneum, conductance, inductance, 
capicitance and impedence measurement will be made. Biochemical 
and histopathological studies of this membrane will be further . 
investigated. Biochemical studies will include estim-ition of 
protein content, amino acid profile, carbohydrate, fat content, 
monovalent, divalant, trivalent electrolytes, ATP and ATPase, 
and trace metal estimotion. The histopatological studies will 
include the light as well as electron microscopic structure of 
tills membrane. 
rt T R I A L S A M D 5 T H 0 D S 
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The peritoneum membrane was removed from experimental 
animal i.e. baffallo aged between 18-24 months with the aid 
of silica knife and scissor and kept in Ringer solution (149, 
150) of about 7.4 + 0.2 pH. The Ringer solution had as follow-
ing composition in gms/lit. NaCl 8.00, KCl 0.200, CaClp 0.200, 
NaHCO^ 1.00,Sodium Hydrogen Phosphate 0.050, MgCl2 0.100, and 
Glucose 1.00. The membrane preserved in Ri-^ ger solution kept 
at lovv' temperature before the proceeding of experimental v7ork. 
APPARATUS AMD SXPERIM3NTAL METHOD 
The diagram of the apparatus used in the measurements of 
membra_ne potential is shown in Fig-i. It consist of two half 
cells. The vertical female joints A and A' attach to the 
each half cell provide for jfuring of electrolyte solutions and 
calomel electrode Bl and B2. The test msinbrane in the form of 
disc was installed between the flangs of half cell. Both the 
solution were vigorously stirred. 
The concentrations '• f the different electrolyte solutions 
have kept at 10 fold difference (i.e. C2/ci =10) and it was 
maintained and measurements v/ere made using Osaw vernier poten-
tiometer CAT. no. 30071, The whole cell was immersed in water 
thermostat bath maintained at 25 + 0.1 C. The various salts 
solution (NaCl, KCl, NH^Cl, KNO3, KF, NaF, CaCl2, MgCl2, Na2S04 
and other trace metal*s salts were prepared from B.D.H. AR grade 
t 
(India) Chemicals and deionized water. 
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MEASUREMENTS OF MEMBRAN5 POTENTIAL 
The potential developed by setting up a concentration 
cell of type described by Michaelis (151), Sollner and Greger 
(102) and Marshall and Ayers (104) was taken as a measure of 
membrane potential, Siddiqi et al. (24) also gave same method 
for the measurement of membrane potential. 
O • O • i^ • Solution 
CI 
Membrane Solution 
C2 
S.C.E 
C2 = 10 CI 
The same electrolyte v^/ith different concentration was used on 
both side of membrane. The dilute side taken as -ve. Perito-
neum membrane washed with deionized water atleast 8-10 times, 
after taking back from Ringer solution. After washing it was 
cut into disc type coincised with mouth of the cell, and tightly 
was held by hard clips. Thus membran? potential was measured. 
The experiments were repeated with fresh solution of electrolyte 
« 
and maximum potential attained was recorded for 30-45 minutes 
for each sets. 
The membrane potentials data obtained with peritoneum 
membrane using 1:1, 2:1 and 3:1 electrolyte were plotted as a 
function of log -^'- ^  ^^ while the ratio y = C2/C1 fixed at 
10. These plots are shown in Fig. 2 and 3. The membrane poten-
tials data recorded are given in table (1-50) for univalent 
electrolytes, and also for divalent and trivalent electrolytes 
the membrane potential data are given in table (50-135) . 
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•'• • Observed membrane potential across peritoneum membrane at 
different concentrations of sodium chloride at 25°C 
TABLE-I 
Membrane. Potential 
TABLE-2 
Membrane Potential 
TABLE-3 
Membrane Potential 
IM and O.Gl M 
S o l u t i o n of NaCl 
a c r o s s t h e membrane 
0.5M and 0.05M 
s o l u t i o n of NaCl 
a c r o s s t h e membrane 
0.2M and i 
s o l u t i o n 
a c r o s s t h 
0.02M 
of NaCl 
e membrane 
Time 
( m i n u t e s ' 
P o t e n t i a l 
) ( v o l t s ) 
Time 
(minu-t e s ) 
P o t e n t i a l 
( v o l t s ) 
Time 
( m i n u t e >s) 
P o t e n t i a l 
( v o l t s ) 
0 0 . 0 1 5 4 3 0 0 . 0 2 1 3 1 0 0 . 0 2 8 3 9 
5 0 . 0 1 5 0 6 5 0 . 0 2 3 0 3 5 0 . 0 3 0 5 4 
10 0 . 0 1 5 3 9 10 0 . 0 2 3 3 4 10 0 . 0 2 9 9 4 
15 0 . 0 1 4 5 8 15 0 . 0 2 3 1 0 15 0 . 0 3 0 6 5 
20 0 . 0 1 4 4 9 20 0 . 0 2 1 7 2 20 0 . 0 3 0 7 9 
25 0 . 0 1 2 4 7 25 0. .02149 25 - 0 . 0 3 0 1 2 
30 0 . 0 1 1 1 8 30 0 . 0 2 0 8 8 30 0 . 0 2 9 6 2 
Max. P o t • 0 . 0 1 5 4 3 M a x . Pi o t . 0 . 0 2 3 3 4 Max. P o t . 0 . 0 3 0 7 9 
TABLE-4 TABLE-5 TABLE-6 
Membrane P o t e n t i a l Membrane P o t e n t i a l Membrane P o t e n t i a l 
O.IM and O.OIM 
solution of NaCl 
across the membrane 
I ime P o t e n t i a l m i n u t e s ) ( v o l t s ) 
0.05M and 0.005M 
s o l u t i o n of NaCl 
a c r o s s t h e membrane 
Time P o t e n t i a l 
( m i n u t e s ) ( v o l t s ) 
0.02M and 0.002M 
s o l u t i o n of NaCl 
a c r o s s t h e membrane 
Time P o t 3 n t i a l 
( m i n u t e s ) ( v o l t s ) 
0 
5 
10 
15 
20 
25 
30 
0.03889 
0.03898 
0.03800 
0.03641 
0.03688 
0.03595 
0.03560 
Max. Pot.0.03898 
0 
5 
10 
15 
20 
25 
30 
Max. Pot 
0.03656 
0.04378 
0.04567 
0.04474 
0.04344 
0.04240 
0.04352 
0.04567 
0 
5 
10 
15 
20 
25 
30 
0.03545 
0.04356 
0.04827 
0.05366 
0.05141 
0.05043 
0.05043 
Max. Pot. 0.05366 
* All the membrane potential values are - ve. 
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TA3LE-7 
Membrane Potential 
0.01 and O.OOlM 
solution of NaCl 
across the mernbrane 
Time Potential 
(minutes) (volts) 
0 0.02657 
5 0.04314 
10 0.04530 
15 0.05269 
20 0.05142 
25 0.05338 
30 0.05355 
Max. Pot.0.05355. 
•2* Observed membrane potential across peritoneum membrane at 
different concentrations of the sodium fluoride solution at 
25°C. 
TABLETS 
Membrane Potential 
TABLE-9 TABLE-10 
Membrane Potential Membrane Potential 
IM and O.IM 
solution of NaF 
across the membrane 
0.5M and 0 
solution 0 
across the 
.05M 
f NaF 
membrane 
0.2M and 0 
solution o 
across the 
.02M 
f NaF 
membrane 
Time 
(minutes) 
Potential 
(volts) 
Time 
(mini ites) 
Potential 
(volts) 
Time 
(minutes) 
Potential 
(volts) 
0 0.01100 0 0.01766 0 0.02374 
5 0.01048 5 0.01765 5 0.02484 
10 0.01062 10 0.01839 10 0.02526 
15 0.01075 15 0.01814 15 0.02441 
20 0.01084 20 0.01478 20 0.02484 
25 0.01032 25 0.01405 25 0.02511 
30 0.00960 30 0.01537 30 0.02466 
Maxo Pot. 0.01100 • Max. .Pot. 0.01839 Max, • Pot. 0.02526 
* All the memebrane potential values are - ve. 
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TABLE ; - l l TABLE. -12 TABLE-13 
Membrane P o t e n t i a l Membrane '. P o t e n t i a l Membrane P o t e n t i a l 
O.IM and 
s o l u t i o n 
a c r o s s th 
O.OIM 
of NaF 
:e membrane 
0.05M and 
s o l u t i o n ( 
a c r o s s , th( 
0.005M 
Df NaF 
? membrane 
0.02M and 0.002M 
s o l u t i o n of NaF 
acTOQs t he memtoTane 
Time 
(minut^^)^ 
P o t e n t i a l 
( v o l t s ) 
Time 
( m i n u t e s ) 
P o t e n t i a l 
( v o l t s ) 
Time 
( m i n u t e s ! 
P o t e n t i a l 
( v o l t s ) 
0 0 . 0 2 7 4 0 0 0 . 0 3 2 4 9 0 0.03238 
5 0 . 0 2 8 3 1 5 0 . 0 3 3 0 7 5 0.03332 
10 0 . 0 2 9 5 4 10 O.O3360 10 0.03237 
15 0 . 0 2 8 2 7 15 0 . 0 3 2 2 9 15 0.03438 
20 0 . 0 2 6 5 1 20 0 . 0 3 2 1 6 20 0.03054 
25 0 . 0 3 0 7 0 25 0 . 0 3 3 1 6 25 0.03345 
30 0 . 0 2 7 5 0 30 0 . 0 3 1 4 3 30 0.03254 
M a x . P o t . 0 . 0 3 0 7 0 M a x . P o t . 0 . 0 3 3 6 0 Max.P o t . 0.03438 
TABLE-14 
Membrane Potential 
O.OIM and O.OOIM 
s o l u t i o n of NaF 
ac ros s the membrane 
Time P o t e n t i a l 
(minutes) ( v o l t s ) 
0 0.03029 
5 0.03134 
10 0.03042 
15 0.02972 
20 0.02643 
25 0.02748 
30 0.02450 
Max.Pot . 0 .03134 
* Al l the membrane p o t e n t i a l v a l u e s a re - ve 
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3. Observed membrane potential across 'peritoneum membrane at 
different concentrations of the potassium fluoride at 25^C . 
TABLE45 
Membrane Potential 
TABLE-16 TABLE-17 
Membrane Potential , Membrane Potential 
IM and 0 . 
s o l u t i o n 
a c r o s s th 
IM 
of KF 
je membrane 
0.5M 9nd 0.05M 
s o l u t i o n of KF 
a c r o s s t h e membrane 
0.2M and 0.02M 
S o l u t i o n o f KF 
a c r o s s t h e membrane 
Time 
( m i n u t e s ) 
P o t e n t i a l 
( v o l t s ) 
Time P o t e n t i a l 
( m i n u t e s ) ( v o l t s ) 
Time 
( m i n u t e s " 
P o t e n t i a l 
) ( v o l t s ) 
0 0 . 0 0 4 1 5 0 0 . 0 1 1 1 6 0 0 . 0 1 9 3 6 
5 0 . 0 0 4 0 0 5 0 . 0 1 1 4 1 5 0 . 0 2 0 4 2 
10 0 . 0 0 4 3 3 10 0 . 0 1 1 6 2 10 0 . 0 2 0 0 3 
15 0 . 0 0 3 9 6 15 0 . 0 1 1 4 9 15 0 . 0 2 0 2 7 
20 0 . 0 0 3 7 5 20 0 . 0 1 0 4 6 20 0 . 0 2 0 3 1 
25 0 . 0 0 3 9 0 25 0 . 0 1 0 0 0 20 0 . 0 1 9 5 7 
30 0 . 0 0 4 1 7 30 0 . 0 0 9 2 4 30 * 0 . 0 2 0 7 7 
M a x . P o t . 0 . 0 0 4 1 7 Max . P o t . 0 . 0 1 1 6 2 Max, • P o t . 0 . 0 2 0 7 7 
TABLE-18 TABLE-19 TABLE-20 
Membrane P o t e n t i a l Memb] rane P o t e n t i a l Membrane P o t e n t i a l 
O.IM and 0 
s o l u t i o n o 
a c r o s s t h e 
.OlM 
f KF 
membrane 
0.05M 
s o l u t i i 
a c r o s s 
and 0.005M 
on of KF 
t h e membrane 
0.02M and 0.002M 
s o l u t i o n of KF 
a c r o s s t h e membrane 
Time 
( m i n u t e s ) 
P o t e n t i a l 
( v o l t s ) 
Time 
(minutes)_ 
P o t e n t i a l 
( v o l t s ) 
Time 
(_minutes) 
P o t e n t i a l 
( v o l t s ) 
0 0 . 0 1 8 4 5 0 0 . 0 1 9 7 7 0 0 . 0 2 1 4 5 
5 0 . 0 2 6 0 0 5 0 . 0 2 7 2 0 5 0 . 0 3 1 6 0 
10 0 . 0 2 6 7 7 10 0 . 0 2 9 0 5 10 0 . 0 3 3 5 4 
15 0 . 0 2 6 6 0 15 0 . 0 3 0 2 8 15 0 . 0 3 3 3 4 
20 0 . 0 2 6 2 6 20 0 . 0 2 8 5 6 20 0 . 0 3 3 7 3 
25 0 . 0 2 4 0 0 25 0 . 0 3 0 0 7 25 0 . 0 3 2 3 2 
30 0 . 0 2 6 1 6 30 0 . 0 2 9 7 0 30 0 . 0 3 3 7 3 
M a x . P o t . 0 . 0 2 6 7 7 Max.P o t . 0 . 0 3 0 2 8 M a x . P o t . 0 . 0 3 3 7 3 
* All vfche membrane potential values are - ye. 
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TABLE-21 
Membrane P o t e n t i a l 
O.OlM and O.OOiM 
s o l u t i o n of KF 
a c r o s s the -membrane 
Time Potential 
(minutes) (volts) 
0 0.02631 
5 0.02714 
10 0.03030 
15 0.03120 
20 ^ 0 .03151 
25 0.02923 
30 0.02905 
Max.Pot . 0 .03151 
4. Observed membrane potentia1_a£ross oeritoneum membrane at 
different concent r ations of potassium chloride at 25°C . 
TABL3-22 TABLE-23 TASL5-24 
Membrane P o t e n t i a l Membrane P o t e n t i a l Membrane P o t e n t i a l 
IM and 0.IM 
s o l u t i o n of KCl 
ac ross the membrane 
0 . 5M 
so lu t 
acres 
and 
;ion 
;s tY 
0 .0 5M 
of KCl 
le membrane 
0.2M and 0.02M 
s o l u t i o n of KCl 
ac ros s the membrane 
Time 
(minu L( a s ; 
P o t e n t i a l 
) ( v o l t s ) 
Time 
(mint i tes) 
P o t e n t i a l 
( v o l t s ) 
Time P o t e n t i a l 
(minutes) ( v o l t s ) 
G 0.00488 0 0.01038 0 0.01829 
5 0.00463 5 0.00988 5 0.01824 
10 0.00381 10 0 .00811 10 0.01631 
15 0.00306 15 0.00745 15 0.01762 
20 0.00258 20 0.00660 20 0.01595 
25 0.00155 25 0.00583 25 0.01446 
30 0.00128 30 0.00459 30 0.01414 
Max.Po t . 0 .00488 Max. .Pot . . 0 .01038 Max . P o t . 0.01829 
* All the membrane potential values are -ve. 
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TABLE~25 
Membrane P o t e n t i a l 
O.IM and O.OIM 
s o l u t i o n of KCl 
ac ro s s the membrane 
Time P o t e n t i a l 
(minutes) ( v o l t s ) 
TABLE-26 
Membrane Potential 
0.05M and 0.005M 
solution of KCl 
across the membrane 
Time Potential 
(minutes) Cvolts) 
TABLE-27 
Membrane P o t e n t i a l 
0.02M and 0.002M 
s o l u t i o n of KCl 
ac ros s the membrane 
Time P o t e n t i a l 
(minutes) ( v o I t s ) 
0 0.02425 0 0.02836 0 C.02900 
5 0.02377 5 0.02788 5 0.02823 
10 0.02345 10 0.02827 10 0.02816 
15 0.02241 15 0.02914 15 0.02878 
20 0.01881 20 0.02864 20 0.02858 
25 0.01885 25 0.02876 25 0.02833 
30 0.01896 30 0.02858 30 0.02898 
Max.Pot. 0.02425 Max.Pot. 0.02914 Max.Pot. 0.02900 
TA3LE-28 TABLE-29 TABL'^-30 
Membrane : Potential Membrane P otential Membrane P otential 
O.OIM an d O.OClM C.005M and 0.0005M 0.002M and 0.0002M 
solutl on of KCl solution 0 f KCl solution 0 f KCl 
across th e membrane across the membrane across the membrane 
Time Potential Time Potential Time Potential 
(minut ,es) (volts) (minutes) (volts) (ndnutc 3S) (volts) 
0 0.03319 0 0.02836 0 0.02434 
5 0.02943 5 0.02553 5 0.02000 
10 0.02978 10 0.02463 10 0.02464 
15 0.02908 15 0.02546 15 0.02052 
20 0.02845 20 0.02594 20 0.02063 
25 0.02960 25 0.02639 25 0.02100 
30 0.02634 30 0.02588 30 0.02149 
Max.Pc it. 0o03319 Max.Pot. 0.02836 Max.Pi ot. 0.02434 
* Al l the membrane p o t e n t i a l v a l u e s are - v e . 
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TABLE-31 
Membrane Potential 
O.OOIM and O.OOOIM 
solution of KCl 
across the membrane 
Time Potential 
(minutes) [volts) 
0 0 . 0 1 4 3 2 
5 0 . 0 1 4 4 5 
10 0 . 0 1 6 6 8 
15 0 . 0 1 7 7 3 
20 0 . 0 1 7 8 8 
25 0 . 0 1 8 8 8 
30 0 . 0 1 8 6 6 
M a x . P o t . 0 . 0 1 8 8 8 
^• Observed membrane potential across peritoneum membrane at 
different concentrations of potassium T^ itrate at 25°C. 
TA.BLE-32 
Membrane Potential 
TABLE-33 
Membrane Potential 
TABLE-34 
Membrane Potential 
IM nnd 0 . 
s o l u t i o n 
a c r o s s th 
lOM 
of Ki^ lO^ 
e membrane 
0.05M and 0.05M 
s o l u t i o n of ;<N0o 
a c r o s s the membrane 
0.2M 
s o l u t 
a c r o s 
and 0 
: ion 0 
IS t h e 
.02M 
f ICIO^ 
membrane 
Time 
[ m i n u t e s ) 
P o t e n t i a l 
( v o l t s ) 
Time 
(minutf e s ) 
P o t e n t i a l 
[ v o l t s ) 
Time 
(min t i t e s ) 
P o t e n t i a l 
( v o l t s ) 
0 0 . 0 0 0 6 9 0 0 . 0 0 5 6 0 0 0 . 0 1 1 5 9 
5 0 . 0 0 1 1 5 5 0 . 0 0 2 1 1 5 0 . 0 1 3 7 2 
10 0 . 0 0 0 9 2 10 0 . 0 0 2 3 0 10 0 . 0 1 3 8 7 
15 0 . 0 0 0 6 4 15 0 . 0 0 0 5 9 15 0 . 0 1 2 6 8 
20 0 . 0 0 0 2 7 20 0 . 0 0 0 6 2 20 0 . 0 0 9 3 8 
25 - 25 0 . 0 0 0 8 1 25 0 . 0 0 9 6 5 
30 - 30 0 . 0 0 0 7 5 30 Oo00885 
M a x . P o t . 0 . 0 0 1 5 5 ^ Max.P^ o t . 0 . 0 0 5 6 0 Max. P o t . 0 . 0 1 3 8 7 
* All the membrane potential values are - ve. 
40 
IABLE-35 
Membrane Potential 
O.IM and O.OIM 
solution of KNOo 
across the membrane 
Time P o t e n t i a l 
( m i n u t e s ) - C '^pl ts ) 
TABLE-36 
Membrane P o t e n t i a l 
0.05M and 0.005M 
s o l u t i o n of KNOq 
a c r o s s t h e membrane 
Time P o t e n t i a l 
( m i n u t e s ) ( v o l t s ) 
TABLE-37 
Membrane Potential 
0.02M and 0.002M 
s o l u t i o n of I<NOo 
a c r o s s t he membrane 
Time P o t e n t i a l 
( m i n u t e s ) ( v o l t s ) 
0 0^02031 0 0 . 0 2 4 3 2 0 0 . 0 1 8 6 9 
5 0 . 0 2 0 6 6 5 0 . 0 2 5 7 1 5 0 . 0 2 8 6 2 
10 0 . 0 2 0 6 5 10 0 . 0 2 4 2 9 10 0 . 0 2 9 1 7 
15 0 . 0 1 7 3 4 15 0 . 0 2 2 5 1 15 0 . 0 2 8 5 1 
20 0 . 0 1 5 5 0 20 0 . 0 2 1 7 0 20 0 . 0 2 3 9 9 
25 0 . 0 1 2 8 2 25 0 . 0 1 9 5 9 25 0 . 0 2 2 3 8 
30 0 . 0 1 1 7 2 30 0 . 0 1 9 4 4 30 0 . 0 2 3 1 0 
M a x . P o t . 0 . 0 2 0 6 6 M a x . P o t . 0 . 0 2 5 7 1 M a x . P o t . 0 . 0 2 9 1 7 
TABLE-38 
Mambrane P o t e n t i a l 
TABLH-39 
Membrane P o t e n t i a l 
TABLE-40 
Membrane P o t e n t i a l 
O.OIM and O.OOIM O.CC5Mand 0.0005M 0.02M and C.CCC2M 
s o l u t i o n ( of IOJOT s o l u t i o n of iCX'O^  s o l u t ion of ;CJ0„ 
a c r o s s th< 3 mer.'rfane a c r o s s t h e membrane a c r o s s t he membi'ane 
Time P o t e n t i " 1 Time P o t e n t i a l Time P o t e n t i a l 
( m i n u t es2 Cvol ts) ( minu t e s ) ( v o l t s ) (minu t e s ) ( v o l t s ) 
C 0 . 0 3 1 2 2 0 0 . 0 2 4 6 2 0 0 . 0 1 5 7 6 
5 0 . 0 2 6 8 0 5 0 . 0 2 3 5 9 5 0 . 0 2 2 7 9 
10 0 . 0 3 0 2 3 10 0 . 0 2 5 6 4 10 0 . 0 2 4 5 5 
15 0 . 0 3 1 0 8 15 0 . 0 2 5 5 5 15 0 . 0 2 0 8 8 
20 0 . 0 3 0 6 2 20 0 . 0 2 5 3 2 20 G.02374 
25 0 . 0 3 1 1 5 25 0 . 0 2 5 3 2 25 0 . 0 2 2 9 3 
30 0 . 0 3 1 6 0 30 0 . 0 2 3 1 1 30 0 . 0 2 1 5 3 
Max.Po t . 0 . 0 3 1 6 0 Max. P o t . 0 . 0 2 5 6 4 Max. P o t . 0 . 0 2 4 5 5 
* A l l t h e membrane p o t e n t i a l v a l u e s a r e - v e . 
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TABLE-41 
Membrane Potential 
O.OOlM and O.OOOIM 
solution of KNOo 
across the membrane 
Time Potential 
(minutes) (volts) 
0 0.01932 
5 0.02251 
10 0.02152 
15 0.01520 
20 0.01561 
25 0.01374 
30 0.00992 
Max.Pot. 0.0^251 
6. Observed membrane potential across peritoneum membrane at 
different concentrr.tions of ammonium chloride at 25°C. 
TABL£-^2 
I'Aembrane P o t e n t i a l 
L'.l and O.IM 
solution of NH4CI 
across the membrane 
Time P o t e n t i a l 
(minu tes ) ( v o l t s ) 
C 0 . CO350 
5 0 .00418 
10 0.00120 
15 
20 
25 
30 
Max.Pot . 0 .00418 
TBALE-43 
Membrane P o t e n t i a l 
0.5M and 0.05M 
s o l u t i o n of NH4CI 
a c r o s s the mambr-ine 
Time P o t e n t i a l 
(minutes ) ( v o l t s ) 
0 
5 
10 
15 
20 
25 
30 
Max.Pot. 
0.00932 
0.00968 
0.00811 
0.00570 
0.00904 
0.00738 
0.00631 
0.00968 
TABLE-44 
Membrane Potential 
C.2M and 0.02;.'. 
solution of Nri CI 
across the membrane 
Time Potential 
(minutes) (volts) 
0 
5 
10 
15 
20 
25 
30 
M a X. P o t. 
0.C1888 
0.01975 
0.01879 
0.017,30 
0.01780 
0.01704 
0.01752 
0.01975 
* All the membrane potential values are -ve. 
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TABLE-45 
Membrane Potential 
O.IM and O.OIM 
solution of NH_^ C1 
across the membrane 
Time Potential 
(minytes)_ (yoltj) 
TABLE-46 
Membrane P o t e n t i a l 
0.05M and 0.005M 
s o l u t i o n of NH4CI 
a c r o s s t h e membrane 
Time P o t e n t i a l 
( m i n u t e s ) ( v o l t s ) 
TABLE-47 
Membrane P o t e n t i a l 
0.02M and 0.002M 
s o l u t i o n of N H X l • 
a c r o s s t h e merabrane 
Time P o t e n t i a l 
( m i n u t e s ) ( v o l t s ) 
0 0.01931 0 0.01842 C. 0.02434 
5 0.02220 5 0.02559 5 0.02778 
10 0.02314 10 0.02655 10 0.02637 
15 0.02432 15 . 0.02729 15 0.02512 
20 0.02416 20 0.02679 20 0.02623 
25 0.02422 25 0.02663 25 0.02485 
30 0.02363 30 0.02762 30 0.02435 
Max.Pot. 0.02432 Max.Pot. 0.02762 Max.Pot. 0.02778 
TA3LH-48 
i.',; PI br a n e P o t e n t i -^  I 
C.C1:A and O.OClM 
s o l u t i o n of NH^Cl 
a c r o s s f-^ .e membrane 
Time P o t e n t i a l 
TABLE-49 
MC?r;-'ibrane Potential 
C.CC5JA and C.0005M 
solution of MH4CI 
across the membrane 
Time Potential 
TABLE-50 
Membrane P o t e n t i a l 
O.C02}\ and C.CC02M 
s o l u t i o n of NH4CI 
a c r o s s t h e membrane 
Time P o t e n t i a l 
(minutes) (volts) imini ites) (volts) (mini ites) (volts) 
0 0-02630 C 0.01514 0 0.01160 
5 0.02559 5 0.01521 5 0.00869 
10 0.02539 10 0.01650 10 0.01135 
15 0.02320 15 0.01500 15 0.01398 
20 0.02441 20 0.01661 20 0.01426 
25 0.02248 25 0.01133 25 0.01648 
30 0.02481 30 0.01023 30 0.01067 
Max.Pot. 0.02630 Max. ,Pot. 0.01661 M a X. ,Pot. 0.01648 
* A l l t h e membrane p o t e n t i a l v a l u e s a r e - v e . 
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''' • Observed membrane potential across petitonium membrane at 
different concentrations of sodium sulphate-at 25°C. 
TABLE-SI 
Membrane Potential 
.IM and O.IM 
solution of Na2S0^ 
across the membrane 
Time Potential 
( minu tes) (_vql t^} 
0 
5 
10 
15 
20 
25 
30 
' 1 a X . P o t. 
-0.00152 
-0.00344 
-0.00447 
-0.00563 
-0.00608 
-0.00611 
-0.00611 
TA3L£-54 
Membrane Potential 
• TABLE-52 
Membrane P o t e n t i a l 
0.5M and 0.05M 
s o l u t i o n of Na2S0 . 
a c r o s s t h e membrane 
Time P o t e n t i a l 
( m i n u t e s ) CX2l %§.) 
0 
5 
10 
15 - 0 . 0 0 1 9 8 
20 - 0 . 0 0 3 1 4 
25 - 0 . 0 0 3 2 3 
30 - 0 . 0 0 3 5 9 
f / .ax.Pot . -O.CC359 
TABLE-53 
Membrane P o t e n t i a l 
O.m and- 0.02M 
s o l u t i o n of Na2S0 . 
a c r o s s t h e memorane 
Time Potential 
(minutes) (volts) 
C.IM and 0.0IM 
solution of Na^^SO^ 
across the memtorahe 
TA3LE-55 
Membrane Potential 
0.05;' m d 0.005;.; 
solution of Na230. 
across the memorane 
0 0.00211 
5 0.00103 
10 0.00069 
15 0.00057 
20 0.00056 
25 0.00013 
30 -
Max, .Pot. 0.00211 
TA3L ,E-56 
Membrane Potential 
0.02M and 0.002M 
solution of Na^SO. 
across the membrane 
Time Potential Time Potential '• ime Potential 
(minutes) (volts) (minute 
-si. __ {vol t s2__ (minutes) (volts) 
0 0.00858 0 0.01523 0 0.02135 
5 0.00711 5 0.01457 5 0.01937 
10 0.00682 10 0.01428 10 0.02072 
15 0.00694 15 0,01361 15 0.02097 
20 0.00676 20 0.01414 20 0.01866 
25 0.00629 25 0.01244 25 0.01971 
30 0.00621 30 0.01264 30 0.01881 
Max.Pot. 0.00858 Max. .Po it. 0.01523 Ma'x. ,Pot. 0.02135 
* All the membrane potential values are -ve 
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TABLE-57 
Membrane Potential 
O.OIM and O.OOIM 
solution of Na2S0. 
across the memDrane 
Tine Potential 
(minutes) (volts) 
TABLE-58 
Membrane Potential 
0.005M and 0.0005M 
solution of Na^SO. 
across the membrane 
Time P o t e n t i a l 
( m i n u t e s ) ijiol t_s_} 
TABLE-59 
Membrane P o t e n t i a l 
0.002M and 0.0002M 
s o l u t i o n of Na„SO. 
a c r o s s t h e memorane 
Time P o t e n t i a l 
( m i n u t e s ) ( v o l t s ) 
0 0.02123 0 0.02132 0 0.01943 
5 0.02165 5 0.02029 5 0.01543 
10 0.01932 10 0.01757 10 0.01824 
15 0.02186 15 0.01889 15 0.01823 
20 0.02090 20 0.01829 20 0.01779 
25 0.02120 25 0.01798 25 0.02074 
30 0.02157 30 0.01950 30 0.01958 
M a X. P 0. t 0.02186 Max.Po.t 0.02137 Max.Pot. 0.02074 
TABL3-50 
Mer-nbran^ P o t e n t i a l 
O.COIM and O.OOCIM 
s o l u t i o n of Na2SC^ 
acTTSS the mem.crarie 
Time P o t e n t i.-^ 'l 
( m i n u t e s ) ( v o l t s ) 
0 G.C1921 
5 0.01349 
10 0.01846 
15 0.01415 
20 0.01680 
25 0.01664 
30 0.01420 
Max^Pot. 0.01921 
* All the membrane potential values are -ve 
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8» Observed membrane potential across peritoneum membrane at 
different concentrations_of ma(^esium chloride at 25°C» 
TABLE-61 
Membrane Potential 
IM and O.IM 
solution of MgCl2 
across the membrane 
Time Potential 
(minutes) (volts)^ 
TABLE-62 
Membrane Potential 
0.5M and 0.05M 
solution of MgCl^ 
across the membrane 
Time Potential 
(minutes) (volts )^  
TBALE-63 
Membrane Potential 
0.2M and 0.02M 
s o l u t i o n " o f ^9012 
ac ros s the membrane 
Time Potential 
(minutes) (volts) 
0 0 . 0 2 0 8 1 0 0 . 0 2 2 4 8 0 . 0 . 0 2 6 5 7 
5 0 . 0 1 9 5 5 5 0 . 0 2 1 7 2 5 0 . 0 2 5 6 5 
10 0 . 0 1 7 6 3 10 0 . 0 2 1 7 1 10 0 . 0 2 5 7 6 
15 0 . 0 1 7 4 9 15 0 . 0 1 9 9 2 15 0 . 0 2 5 1 2 
2 0 0 . 0 1 7 1 6 2 0 0 . 0 1 8 4 8 20 0 . 0 2 3 5 0 
2 5 0 . 0 1 5 5 7 2 5 0 . 0 1 9 2 9 25 0 . 0 2 1 2 3 
30 0 . 0 1 4 7 7 . 30 0 . 0 1 8 1 1 30 0 . 0 2 2 0 4 
M a X. P 0 1 . 0 . 0 2 0 8 1 M a X . F ' o t . 0 . 0 2 2 4 8 M a x . P o t . 0 . 0 2 6 5 7 
TA3L , 3 - 6 4 T A B L 3 - 6 5 T M 3 L ; 3 - 6 6 
M e m b r a n e P o t e n t i a l Memcrane P o t e n t i a l Membr c-^ ne '. P o t e n t i a l 
O . m and C.OIM 0 . 0 5iV i and 0 .C05M • C.C2M and 0.002fA 
s o l u t i o n of i/.gCl^ s o l u t ; i o n o f MgCl^ s o l u t i o n of HgCl,^ 
a c r o s s t r \a m e m b r a n e a e r o 3 .s t h e H'^mbr'^^ne a c r e s s t h ' e membrane 
T ime P o t s n t i r - l T i n e P o t e n t i a l Time P o t e n t i a l 
( m i n u t e s ) ( v o l t s ) ( m i n i i t e s ) ( v o l t s ) ( m i n u t e s}_ ( v o l t s ) 
0 0 . 0 2 7 9 0 0 0 . 0 2 3 0 6 0 0 . 0 3 1 2 8 
5 0 . 0 2 8 3 4 5 0 , 0 2 6 3 9 5 0 . 0 3 5 0 3 
10 0 . 0 2 8 0 0 10 0 . 0 3 0 7 1 10 0 . 0 3 4 9 8 
15 0 . 0 2 7 8 1 15 0 . 0 3 1 7 5 15 0 . 0 3 4 7 7 
20 C . 0 2 6 9 1 20 0 . 0 3 1 7 8 2 0 0 . 0 3 3 6 6 , 
25 0 . 0 2 6 5 8 2 5 0 . 0 3 1 6 1 2 5 0 . 0 3 5 3 6 
30 0 . 0 2 6 1 9 30 0 . 0 3 1 3 8 30 0 . 0 3 3 9 7 
M a x . P o t . 0 . 0 2 8 3 4 Max. , P o t . 0 . 0 3 1 7 8 M a x . P o t . 0 . 0 3 5 3 6 
* All the membrane potential values are -ve 
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TABLE-67 
Membrane Potential 
O.OIM and O.OOIM 
solution of MgCl2 
across the membrane 
Time P o t e n t i a l 
(minutes ) ( v o l t s ) 
TABLE-68 
Membrane Potential 
0.005M and 0.0005M 
solution of MgClp 
across the membrane 
Time Potential 
(minutes) (volts) 
TABLE-69 
Membrane Potential 
0.002M and 0.0002M 
solution of MgClp 
across the membrane 
Time Potential 
(minutes) (volts) 
0 0.03032 0 0.03500 0 0.01832 
5 0.03616 5 0.03436 5 0.02462 
10 0.03571 10 0.03451 10 0.02395 
15 0.03647 15 0.03565 15 0.02757 
20 0.03571 20 0.03475 20 0.02609 
25 0.03610 25 0.03590 25 0.02939 
30 0.03484 30 0.03541 30 0.03082 
Max.Pot. 0.03647 M a X. P 01 • 0.03590 Max.Pot. 0.03082 
TA3L5-70 
Membrane Potential 
C.OOIM and O.COOIM 
solution of MgClp 
across the membrane 
Time Potential 
(minutes) (volts) 
0 0.01930 
5 0.01951 
10 0.02621 
15 0.02725 
20 0.02694 
25 0.02816 
30 0.02823 
Max.Pot. 0.02823 
* All the membrane potential values are -ve, 
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9. Observed membrane potential ac^Qss Peritoneum membrane at 
different concentrations of calcium chloride at 25°C. 
TABLE-71 
Membrane Potential 
IM and O.IM 
solution of CaCl2 
across the membrane 
Time Potential 
(minutes) (volts) 
0 
5 
10 
15 
20 
25 
30 
0.02817 
0.02914 
0.02977 
0.03005 
0.02982 
0.02990 
0.02988 
Max.Pot. 0.03005 
TBALS-74 
Membrane Potential 
0.05M and 0.0C5M 
sclution of CaCl2 
across the membrane 
Time Potential 
(minutes) (volts) 
0 
5 
10 
15 
20 
25 
30 
M a X. P o t. 
0.04091 
0.04127 
0.04025 
0.04005 
0.04050 
0.04048 
0.04127 
TABLE-72 
Membrane Potential 
0.5M and 0.05M 
solution of CaCl2 
across the membrane 
Time Potential 
(minutes) (volts) 
0 0.02709 
5 0.02812 
10 0.02800 
15 0.02800 
20 0.02810 
25 0.02821 
30 0.02806 
Max.Pot. 0.02821 
TABLE-75 
Membrane P o t e n t i a l 
0.0IM and O.OOIM 
s o l u t i o n nf CaClp 
ac ro s s the membrane 
Time P o t e n t i a l 
( minutes ) (.voJ.jts}___ 
0 
5 
10 
15 
20 
25 
30 
Max.Pot. 
0.06268 
0.06172 
0.06143 
0.06073 
0.06064 
0.06024 
0.06268 
TABLE-73 
Membrane Potential 
0:iM and 0.0IM 
solution of CaCl^ 
across the membrane 
Time Potential 
(minutes) (volts) 
0 0.03716 
5 0.03900 
10 0.03953 
15 0.03943 
20 0.03933 
25 0.03911 
30 0.03905 
Max, .Pot, » 0.03953 
TABLE' -76 
Membrane P otential 
0.005M and 0 . CCC5M 
solution of CaCi^ 
across the membrane 
Time Potential 
(minutes) (volts) 
0 
5 
10 
15 
20 
25 
30 
Max.Pot. 
0.05134 
0.04953 
0.04976 
0.04893 
0.04948 
0.04911 
0.05134 
* All the membrane potential values are 
-ve. 
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TABLE-77 
Membrane Potential 
0.002M and 0.0002M 
solution of C&CI2 
across the membrane 
Time Potential 
(minutes) (volts) 
0 0.05171 
5 0.04453 
10 0.04521 
15 0.04459 
20 0.04455 
25 0.04448 
30 -
Max.Pot. 0.05171 
TABLE~78 
Membrane Potential 
O.OOIM and O.OOOIM 
solution of CaCl^ 
across the membrane 
Time Potential 
(minutes) (volts) 
0 
5 
10 
15 
20 
25 
30 
Max.Pot. 
0.03446 
0.03385 
0.03352 
0.03295 
0.03379 
0.03322 
0.03446 
10. Observed membrane potential across peritondum membrane at 
different concentrations of nickel chloride at 25°C. 
TA^LE-79 
Membrane Potential 
T3AL-.-80 
Membrane Potential 
TABLE-81 
Membrane Potential 
IM and 
soluti' 
across 
0. 
on 
th 
IM 
of MiCl2 
e membrane 
0.51-1 and 0 
solution 0 
across th? 
.05M 
f I\'iCl2 
membra m 
0.2fv'i and 0 
solution 0 
across the 
.02M 
f NiClp 
m.'^ mbrane 
Time 
(minut-es) 
Potentiol 
(volts) 
Time 
(minutes) 
Potential 
(volts) 
Time 
(mini ite L l l _ 
Potential 
(volts) 
0 C. 02026 0 0.01738 0 0.02700 
5 0.01578 5 0.02115 5 0.02710 
10 0.02009 10 0.02121 10 0.02688 
15 0.01976 15 0.02160 15 0.02671 
20 0.01928 20 0.02038 20 0 .02669 
25 0.02123 25 0.02078 25 0.02524 
30 0.02008 30 0.02033 30 0.02500 
Max.Po -U_ 0.02026 Max .Pot. 0.02121 Max, .Pot. 0.02710 
* All the membrane potential values are -ve. 
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TABLE-82 
Membrane P o t e n t i a l 
O.IM and O.OIM 
s o l u t i o n of NiClo 
TABLE-83 
Membrane P o t e n t i a l 
0.05M and 0.005M 
s o l u t i o n of NiClo 
TABLE-84 
Membrane Potential 
0.02M and 0.002M 
s o l u t i o n of NiClo 
a c r o s s the membrane a c r o s s the membrane ac ros s the membrane 
Time P o t e n t i a l 
(minu tes ) ( v o l t s ) 
Time P o t e n t i a l 
(minutes ) ( v o l t s ) 
Time P o t e n t i a l 
j m i n u t e s ) ( v o l t s ) 
0 0.02900 0 0.03804 0 ;p. 03936 
5 0.02894 5 0.03891 5 0.03819 
10 0.02856 10 0.03425 10 -
15 0.02790 15 0.03357 15 0.03581 
20 0.02745 20 0.03138 20 0.03442 
25 0.02761 25 0.02849 25 0.03538 
30 0.02828 30 0.03287 30 0.03643 
M a X. P 01. 0.02900 Max, .Pot. 
TABLE. 
0.03891 
-85 
Max.Pot. 0.03936 
Membr^^ne P otential 
O.Clr. 1 and O.COIM 
s o l u t i o n of NiCl^ 
a c r o s s the membr'^ne 
Time P o t e n t i a l 
( minutes) (_vpits) 
0 0.03355 
5 C.03677 
10 C.03745 
15 0.03880 
20 0.03923 
25 0.03868 
30 0.03843 
Max.Pot. 0.03923 
* Al l the membrane p o t e n t i a l va lue s a r e - ve 
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11. Observed membrane potential across peritoneum membrane at 
different concentrations of cobalt chloride at 25°C. 
TABLE-86 
Membrane Potential 
IM and O.IM 
solution of C0CI2 
across the membrane 
Time Potential 
(minutes) (volts) 
TABLE-87 
Membrane Potential 
0.5M and 0.05M 
solution of CoCl^ 
across the membrane 
Time Potential 
(minutes) (volts) 
TABLE-88 
Membrane Potential 
0. 2M and 0.02M. 
solution of CoCl^ 
across the membrane 
Time Potential 
(minutes) (volts) 
0 0.02016 0 0.02157 0 0.02567 
5 0.01979 5 0.02123 5 0.02517 
10 0.01912 10 0.02081 10 0.02465 
15 0.01941 15 0.02078 15 0.02428 
20 0.01904 20 0.02055 20 0.02457 
25 0.01780 25 0.02036 25 0.02418 
30 -0.01489 30 0.01978 30 0.02244 
MaXoPoto 0.02016 Max.Pot. 0.02157 Max.Pot. 0.02567 
TABLH-89 
T.A 
'.".embrane Potential 
TABLE-90 
Membrane Potential 
TABLE-91 
Membrane Potential 
O.IM and 
solution 
across th 
0.0 IM 
of CoClp 
e membrane 
0.0 5M 
solut 
acros; 
and 0.005M 
ion of CoClp 
3 the membrane 
0.02M ,^ nd 0.002M 
solution -"f CoCl^ 
across the membrane 
Time 
(minutes) 
Potential 
(volts) 
Time 
(minu tes) 
Potential 
(volts) 
Time 
(minut; ,s) 
Potential 
(volts) 
0 0.02834 0 0.03042 0 0.03773 
5 0.02740 5 0.02905 5 0.03704 
10 0.02751 10 0.02886 10 0.03670 
15 0.02390 15 0.02810 15 0.03638 
20 0.02581 20 Oo02849 20 0.03641 
25 0.02640 25 0.02857 25 0.03549 
30 0.02315 30 0.02536 30 0.03542 
Max.Pot. 0.02834 M a x t .Pot. . 0.03042 Max.Pc Dt. 0.03773 
All the membrane potential values are -ve. 
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TABLE-92 
Membrane Potential 
O.OIM and O.OOIM 
solution of C0CI2 
across the membrane 
Time Potential 
(•minutes) (volts) 
0 0 . 0 3 7 5 2 
5 0 . 0 3 7 4 5 
10 0 . 0 3 8 2 2 
15 0 . 0 3 7 4 3 
20 0 . 0 3 7 7 9 
25 0 . 0 3 7 8 4 
30 0 . 0 3 7 2 3 
M a x . P o t . 0 . 0 3 8 2 2 
12. Observed membrane potential across peritoneum membrane at 
different concentrations of zinc chloride at 25 C. 
TA3L£-93 
Membrane Potential 
TABL£~94 
Membrane Potential 
TABLS-95 
Membrane Potential 
IM and 0.IM 
solution of ZnCl 2 
0,5;.l and 0.05M 
solution of ZnCl 2 
C.IM and 0.0LM 
solution of ZnCl 
o 
a c r o s s t he membrane a c r o s s the • membr?ine a c r o s s the membrane 
Time 
( m i n u t e s ) 
P o t e n t i a l 
( v o l t s ) 
Tim3 
( m i n i i te s) 
P o t e n t i a l 
( v o l t s ) 
Time 
(min t i t e s ) 
P o t e n t i a l 
( v o l t s ) 
0 0 . 0 2 7 6 6 0 0 . 0 3 2 9 7 0 0 . 0 3 9 6 7 
5 0 . 0 2 7 2 5 5 0 . 0 3 1 6 2 5 0 . 0 3 8 8 5 
10 0 . 0 2 6 9 2 10 0 . 0 3 1 3 3 10 0 . 0 3 4 6 7 
15 0 . 0 2 6 8 8 15 0 . 0 2 7 5 4 15 0 . 0 3 6 8 9 
20 0 . 0 1 8 5 7 20 0 . 0 3 0 6 2 20 0 . 0 3 7 7 0 
25 0 . 0 1 7 8 2 25 0 . 0 3 0 8 0 25 0 . 0 3 7 8 9 
30 0 . 0 1 7 8 2 30 0 . 0 3 0 8 0 30 0 . 0 3 7 8 9 
M a x . P o t . 0 . 0 2 7 6 6 Max. .Pc ) t . 0 . 0 3 2 9 7 Max. ,P( Dt. 0 . 0 3 9 6 7 
* All the membrane potential values are -ve. 
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TABLE~96 
Membrane Potential 
0.05M and 0.005M 
solution of ZnClo 
across the membrane 
Time Potential 
(minutes) (volts) 
0 0.04426 
5 0.04227 
10 0.04184 
15 0.04131 
20 0.04151 
25 0.04081 
Max.Pot. 0.04426 
TA3LE-97 
Membrane Potential 
O.OIM and O.OOIM 
solution of ZnClp 
across the membrane 
Time Potential 
(minutes) (volts) 
0 0.05119 
5 0.04833 
10 0.04765 
15 0.04711 
20 0.04726 
25 0.04705 
Max .Pot, 0.05119 
TABL ,E. -99 
Membrane P, otential 
0.C0i:i and C.OOOIM 
solution of ZnClrj 
across the membrane 
Time Potential 
(minutes) (volts) 
0 C.02746 
5 0.03343 
10 0.03477 
15 0.03570 
20 0.03510 
25 0.03645 
Max.Pot. 0.03545 
TABLE-98 
Membrane Potential 
0.005M and Q;0005M 
solution of ZnClp 
across the membrane 
Time Potential 
(minutes) (volts) 
0 0.05747 
5 0.04776 
10 0.04875 
15 0.04824 
20 0.04716 
25 0.04659 
Max.Pot. 0.05747 
* All the membrane potential values are -ve 
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13. Observed membrane potential across peritoneum membrane at 
different concen trations of manqanese chloride at 25°C. . 
TABLE :-ioo TABLE -101 TABLE-•102 
Membrane Potential Membrane Potential Membrane P otential 
IM and 'o. 
solution 
across tb 
IM 
of MnCl2 
le membrane 
0.5M and 
solution 
across th 
0.05^ i^ 
of MnCl2 
e membrane 
O.IM and 0 
solution 0 
across the 
'.OlM 
f MnCl2 
membrane 
Time 
(minutes) 
Potential 
(volts) 
Time 
(minutes) 
Potential 
(volts) 
Time 
(minutes) 
Potential 
(volts) 
0 0.03074 0 • 0.03139 0 0.03828 
5 0.03136 5 0.03313 5 0.03884 
10 0.03162 10 0.03342 10 0.03868 
15 C.03135 15 0.03370 15 0.03847 
20 0.03076 20 0.03356 20 0.03764 
25 0.03031 25 0.03337 25 0.03757 
Max.Pot, 0.03132 Max.Pot. 0o03370 M a X. P 01. • 0.03884 
T.-.2LE ;-103 TA3L5 -104 T<V:LZ-•105 
I'.^ ambran^  Potantial i'.iambrane Potential Membrane F 'otenticil 
0.05.".; and 0.005M 
solution of MnClp 
across the man^ .br^ lne 
Time Potantial 
(minutes) (volts) 
0 0.04092 
5 0.04172 
10 0.04156 
15 0.04108 
20 0.04077 
Max.Pot. 0.04172 
O.OIM and O.COIM 
solution CI M.nCl^  
across th3 membrano 
""ime Potential 
(minutes) (volts) 
0 
5 
10 
15 
20 
Max.Pot. 0.04564 
0.04564 0 
0.04534 5 
0.04544 10 
0.04524 15 
0.04500 20 
0.q05M and 0.0005M 
'oiution cf '-AnCl^  
acrosn the membrane 
Time Potential 
(minutes) (volts) 
0o04646 
0.04612 
0.04634 
0.04610 
0.04573 
Max.^ot. 0.04646 
* All the membrane potential values are -ve. 
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TABLE-106 
Membrane Potential 
0.002M and 0.0002M 
solutiQn of ^AnCl2 
across the membrane 
Time Potential 
(minutes) (volts) 
0 0.04227 
5 0.04235 
10 0.04344 
15 0.04323 
20 0.04374 
25 0.04378 
Max.Pot. 0.04378 
TABLE-107 
Membrane Potential 
O.OOIM and O.OOOIM 
solution of MnClp 
across the membrane 
Time Potential 
(minutes) (volts) 
0 0.03344 
5 0.03475 
10 0.03595 
15 0.03685 
20 0.03697 
25 0.03683 
Maxt.Pot. 0.03697 
14. Observed membrane potential across peritoneum membrane at 
different concentrations of cuoric chloride at 25°C. 
TA3L=-108 
Membrane Potential 
TA3LE-109 
Membrane Potential 
TAqLS-llO 
/Membrane Potential 
IM and 0. IM 0.5:.' and 0 .05M 0. 2l.\ and C.02M 
solution of CuClq 
\3 membr"^ no 
S 0 1U ' cion 0 f CuCl^ 
membrane 
S 01U L .ion of CuCl-, 
s th^ membrane across t'r acro: 5s the acres 
Time Potential Time Potential Time Potential 
(minutes) (volts) (minutes) (volts) (ninu :tes) (volts) 
0 0.01873 0 0.02240 0 0.02741 
5 0.01794 5 0.02213 5 0.02640 
10 0.01739 10 0.02193 10 0.02625 
15 0.01671 15 0.02121 15 0.02600 
20 0.01611 20 0.02085 20 0.02490 
25 0.01517 25 0.02014 25 0.02415 
30 0.01462 30 0.01965 30 0.02338 
Max.Pot. 0.01863 Max .Pot. 0.02240 fviax. Pot. 0.02741 
* All the membrane potential values are - ve. 
55 
TABLE~111 
Membrane P o t e n t i a l 
O.IM and O.oiM 
soJLution of CuClo 
a c r o s s the membrane 
Time P o t e n t i a l 
(minu tes ) ( v o l t s } 
TABLE-112 
Membrane Potential 
0.05M and 0.005M 
solution of CuCl^ 
across the membrane 
Time Potential 
(minutes) (volts) 
TADLE-113 
Membrane Potential 
0.02M and 0.002M 
soultion of CuCl^ 
across the membrane 
Time Potential 
(minutes) (volts) 
0 0.03136 0. 0.03422 0 0.04132 
5 0.02962 5 0.03230 5 0.03714 
10 0.02948 10 0.03205 10 0.03664 
15 0.02941 15 0.03190 15 0.03634 
20 0.02938 20 0.03182 20 0.03616 
25 0.02915 25 0.03129 25 0.03594 
30 0.02853 30 0.02982 30 0.03588 
Max.Pot. 0.03136 Max.Pot. 0.03422 Max.^ot. 0.04132 
TADL5-114 
•"ie''"'.bran ^  Potsntial 
com and C.CCi:.! 
solution of CuCl^ 
across the membrane 
Time Potential 
(minutes) (volts) 
TABLE-115 
l^enbr~.ne Potenti-"!! 
C.CCSM and 0.C005M 
solution of CuCl^ 
across the m.embrane 
Time Potential 
(minutes) (volts) 
TABLS-116 
Monbrang Potential 
C.C02M and C.0002M 
solution of CuCl 
across the membrane 
Time Potential 
(minutes) (volts) 
0 0.04646 C C.05968 0 0.06131 
5 C.04213 5 0.04669 5 0.04765 
10 0.04076 10 0.04546 10 0.04314 
15 0.04022 15 0.04485 15 0.04243 
20 0.03994 20 0.04411 20 0.04198 
25 0.03878 25 0.04375 25 0.04218 
30 0.03889 30 0.04322 30 0.04278 
Max.Pot. 0.04646 Max.Pot. 0.05968 Max.Pot. 0.06131 
* All the membrane potential values are -ve. 
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TABLE-117 
Membrane Potential 
O.OOIM and O.OOOlM 
solution of CuCl^ 
across the membrane 
Time Potential 
(minutes) (volts) 
0 0.03286 
5 0.03846 
10 0.04370 
15 0.04091 
20 0.04662 
25 0.04690 
30 0.04843 
Max.Poto 0.04883 
15. Observed membrane potential across peritoneum membrane at 
diffe r3nt concentrations of chromic chl oride solu tion at 25°C 
TA3LZ -118 TA3LE -119 TA3LH -120 
Membrane Potential Membrane Potential Membrane Potential 
l.Vi and 0. l;.l C.S-'i and 0.0 5M O.IM and C.OIM 
solution of CrCl„ solution of CrCl„ 
:5 membrane 
solution nf GrCl 
,e membrane across th ^? membranG acro^^s t'n across th 
Time Potential Time Potential Time Potential 
(minutes) (volts) (minutes) (volts) (minutes) (volts) 
0 0.02523 0 0.02557 0 0.03357 
5 0.02581 5 0.02879 5 O.C3U9 
10 0.02580 10 0.02950 10 0.03470 
15 0.02580 15 0.02930 15 0.03335 
20 0.02610 20 0.02917 20 0.03310 
25 0.02585 25 0.02904 25 0.03183 
30 0.02577 30 0.02887 30 0.03246 
Max.Pot. 0,02610 Max.Pot. 0o02950 M a X. P 01. 0.03470 
Allthe membrane potential values are -ve. 
5? 
TBALE-.121 
Membrane P o t e n t i a l 
0.05M and O.OOSM 
s o l u t i o n of CrClg 
a c r o s s the membrane 
Time P o t e n t i a l 
(minutes_)_ _ ( v o t s ) 
TABLE-122 
Membrane Potential 
O.OIM and O.OOlM 
solution of CrCl„ 
across the membrane 
Time Potential 
(minutes) (volts) 
TA3LE-123 
Membrane Potential 
0.005M and 0.0005M 
solution of CrCl • 
across the membrane 
Time Potential 
(minutes) (volts) 
0 0,03864 0 0.04546 0 0.04824 
5 0.03643 5 0.04097 5 0.04329 
10 0.03557 10 0.04114 10 0.04288 
15 0.03546 15 0.03939 15 0.04235 
20 0.03540 20 0.03887 20 0.04104 
25 0.03521 25 0.03844 25 0.04083 
30 0.03510 30 0.03840 30 0.04055 
Max.Pot. 0.03864 Max.Pot. 0.04546 Max :.Pot. 0.04824 
TA3L ,i-l24 
-
TABLE ;-i25 
Membrane Potential i'.'.3mbrr^.n? Pot^n-^ial 
C.C02;: and 0.CC02M 
solution of CrClo 
acrons the mem.brane 
Time Pot^^-^tial 
(minu tes ) ( v o l t s ) 
c C.C5141 
5 C.04662 
10 0.04566 
15 0.04425 
20 0.04379 
25 0.04335 
30 0.04309 
Max.Pot. 0.04662 
C.OOLV, and C.CCCIM 
s o l u t i o n of CrCl_ 
a c r o s s the membrane 
Time P o t e n t i a l 
(minutes) ( v o l t s ) 
c 0.C3777 . 
5 0.04541 
10 0.04516 
15 0.046^1 
20 0.04629 
25 0.04582 
30 0.04631 
Max.Pot. 0.04631 
* A l l the membrane p o t e n t i a l are -y^ 
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16. Observed membrane potential across peritoneum membrane at 
different concen trations of ferric chl oride at 25 °C. 
TABLE -126 TABLE :-127 TABLE .-128 
Membrane Potential . Membrane Potential Membrane Potential 
IM and 0. IM 0.5M and 0.05M 0.2M and 0.0 2M 
solution of FeClo solution of FeClo 'solution of Feci-
across th e membrane across th le membrane across th ,e membrane 
Time Potential Time Potential Time Potential 
(minutes) (volts) (minutes) (volts) (minutes) (volts) 
0 ' 0.00555 0 0.00352 0 -
5 0.00705 5 0.00511 5 -
10 ' 0.00671 10 0.00840 10 -
15 0.00715 15 0.00837 15 0.00081 
20 0.00769 20 0.00720 20 0.00381 
25 0.00763 25 0.00641 25 0.00521 
30 0.00776 30 0.00613 30 0.00559 
Max.Pot. 0.00776 Max.Pot. 0.00844 Max.Pot. 0.00559 
TABLE -129 TABL2 ;-130 TABL3 :-131 
"'.embrane Potential Membrane Potential Membrane Potential 
O.IM and 0.0IM 
solution of FeClo 
across the membrane 
Tim.e Potential 
(minutes) (volts) 
0.05M and 0.005M 
solution of FeCl 3, across the membrone 
Time Potential 
(minutes) (volts) 
0.02M and 0.C02M 
solution of FeCl„ 
across the membrane 
Time Potential 
(minutes) (volts) 
c - 0 - 0 0.01641 
5 - 5 - 5 0.CO568 
10 - 10 0.00020 10 0.00509 
15 0.00120 15 0.00169 15 0.00415 
20 0.00208 20 0.00866 20 0.00284 
25 0.00442 25 0.01021 25 0.00249 
30 0.00456 30 0.01082 30 0.00222 
Max.Pot. 0.00456 M a X. P 01. 0.01082 Max.Pot. 0.01641 
* All the membrane potential values are -ve. 
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TABLE-132 
Membrane Potential 
O.OIM and O.OOIM 
solution of F-eClo 
across the membrane 
Time Potential 
(minutes) (volts) 
TABLE-133 
Membrane Potential 
0.005M and 0.0005M 
solution of FeClo 
across the membrane 
Time Potential 
(minutes) (volts) 
TABLE--134 
Membrane Potential 
0.002M and 0.0002M 
solution of FeCl^ 
across the membrane 
Time Potential 
(minutes) (volts) 
0 0.01527 0 0.01643 0 0.04335 
5 0.00587 5 0.00416 5 0.02662 
10 0.00563 10 0.00245 10 0.02081 
15 0.00510 15 0.00282 15 0.01556 
20 0.00518 20 0.00362 20 0.01398 
25 0.00498 25 0.00448 25 0.01253 
30 C .00534 30 0.00462 30 0.01130 
Max.Pot. 0.01527 Max 
Me'-b 
.Pot. 
TABL3 
rane 
0.01643 
:-135 
Potential 
Max.Pot. 0.04335 
C.CCIM and C.COOIM 
solution of F^Cl^ 
across the mombrane 
Time Potential 
(minutes) (volts) 
0 C.03173 
5 0.02633 
10 0.02595 
15 0.02134 
20 0.01783 
25 0.01415 
-•^0 0.011S2 
Max.Pot. 9:P^ 1i73 
* All the membrane potential values are -ve* 
R E S U L T S A N D D I S C U S S I O N 
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The membrane potential data obtained with peritoneum 
membrane of buffalio using various 1:1 electrolytes are 
plotted as a function of log (C, + C^)/2 with the ratio of 
Y = C2/C, fixed at 10. These are shown in Fig.2 and 3. For 
the evaluation of membrane fixed charge density by potentiometric 
method we have adopted various method viz. different methods 
of Kobatake et al. (21, 25, 99) and Nagasawa et al. (20) based 
on thermodynamics of irreversible processess. 
Kobatake et al. (21) derived the eauation (l) as described 
previously for membrane potential (^0) which arises between two 
solutions of 1:1 electrolyte of different concentration C, and 
C^ that are separated by a membrane. For tho analysis of data 
of eq.(l) under tv;o condition (a) in th3 dilute range (b) in the 
concentrpted range and hence, t^ vo limiting forms of ea.(l) i.e. 
e'"'.(4) and eq.(7) were obtained, resoectively to (a) nn^ ' (b) . 
(a) In the extreme dilute range en. (4) inf'.icates th'^ t values 
of p end a relation betveen a an^ i 9 can be obtained by 
evaluating the intercepts and initial slooe of plot for 
1^0 I Vs C2. Fig.(4) and (5) illustrate the plots for 1^0^! Vs 
CM in the region of low concentration for six uni-univalent 
electrolytes with peritoneum membrane. The value of intercepts 
is equal to -g In y from which p may be evaluated.The value of 
p obtained for membrane are given in table (A). (b) It is v;ell 
4NaCl 
X KCl 
o KNO3 
A NH4CI 
- 2 -1 
Log(Ci+C2)/2 
-90 
F g .3 
S . -80 
0 
— 
• KF 
0 0 NaF 
E 
4i -60 
"0 
i^^-AO 
a* 
c 
0 
% -20 
2 
B=ic::o^ 
0 ^ 
NT* 
0 _ , 1 1 1 
- 3 -2 -1 0 
LogCCi + C2)/2 
Fig.2 & 3: Plots of observed membrane potential 
(A0 or £fc\) against log (C) •C2)/2 for various 
electrolytes with peritoneum membrane 
1.0 
0.8 
o 0.6 
CO 
oil 
< 0.4 
0.2 
Fig.5 
C2X 10' 
• KCl 
X KNO3 
O NH/;Cl 
8 
C2XIO' 
10 
Fig.4&5: Plots of [A0r]/2.3O3 vs €2^10^ for various 
electrolytes with peritoneum membrane 
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TABLE-A 
The derived values of parameter a and p for various 
electrolytes with peritoneum membrane at Y = 10. 
Electrolytes a P 
NaCl 
KCl 
NH4CI 
KNO3 
NaF 
KF 
0.459 1.086 
0.474 1.724 
0.487 2.040 
0.445 1.886 
0.545 1.652 
0.473 1.694 
TABLE-B 
Transference number (tapp) derived from the observed 
membrane potentials at various electrolyte-concentrations at 
Y = 10 for peritoneum membrane. 
C o n c e n t r a t i o n s E l e c t r o l y t ^ s 
C 2 / C l ( m o l / l ) NaCl KCl NH4CI KNO3 NaF :<F 
lOxlO'^ / lx lO""-^ 0 . 3 3 0 . 4 6 0 . 4 7 0 . 4 9 0.41 0.46 
5xlO" ' ' - /5x lO~^ 0 . 3 2 0 . 4 1 0 . 4 2 0.45 0.35 0.40 
2xlO"- ' - /2xlO"^ 0 . 2 7 0 . 3 5 0 . 3 3 0.38 0.29 0.33 
I x l O ' - ^ / l x l O " ^ 0 . 1 7 0 . 3 0 0 . 2 9 0.33 0.24 0.27 
5 x l O " ' ^ / 5 x l O " ^ 0 . 1 2 0 . 2 5 0 . 2 7 0.28 0.22 0.25 
2 x l O ~ ^ / 2 x l O " ^ 0 . 0 5 0 . 2 6 0 . 2 7 0.25 0.21 0.22 
I x l 0 " " ^ / l x l 0 " ^ 0 . 0 5 0 . 2 2 0 . 2 8 0.24 0.24 0.23 
5 x l 0 ~ ^ / 5 x l 0 " ' ^ — 0 . 2 6 0 . 3 6 0.28 — — 
2 x l O " ^ / 2 x l O ~ ^ . — 0 . 2 9 0 . 3 6 0.29 . — 
I x l 0 " ^ / l x l 0 ~ ^ _ 0 . 3 4 _ 0.31 ^ _ 
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known experimentally that at fixed y the inverse of an 
apparant transference number (tapp) of co-ion species is 
proportional to the inverse of concentration C2 in the 
region of high salt concentration. Here tapp is defined by 
eq.(6). The transfere number tapp can be calculated from 
eq.(6) for various electrolytes with the membrane. The values 
of tapp calculated are listed in table (B). Eg.(7) indicate 
that intercept for a plot of l/tapp Vs l/C2 at fixed y allows 
the value of a to be determined. Fig. (6 and 7) shows the 
plot for l/tapp Vs l/C2 for various electrolytes. The values 
of intercept is equal to —j-— from where a may be evaluated. 
The values of a -thus evaluated are listed in table (A). In 
the dilute range the charge density" 0d may evaluated ''ith 
the slop? of Fig. (5' and (7) is enu.ated '"ith 
_Y.".-. -(1+ — -2a) — . The orede terninad v-''lue of a and 
apY p 0 
p m=5y substituted in it an 1 Gd is evTluated. \'alu3s o: 9d 
ar^ listed in table (D). 
In the concentrated range using eg.(7) thi slope of plot 
is given by (l^ -p -2a P.) (y-l) a.^ 
2(l-a)^ In Y 
The graphical values of slope determined from fig.(6) and (7) 
for peritoneum membrane is enuated v^/ith above exnression. The 
values of a and p predtermined are substituted and the 
value of charge density in concentrated range Gc evaluated 
and listed in table (D) . 
Q. 
O 
r 10 
- 8 
- 6 
Fig.6 
50 
I/C2 
Fig.7 
10 
I/C2 
o NQCI 
X NH^Cl 
o KF 
A NaF 
A KCl 
« KNO3 
100 
20 
Fig.6&7: Plots of 1/tapp vs I/C2 for various electrolytes 
with peritoneum membrane 
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TABLE-C 
The v a l u e s of p e r m s e i e c t i v i t y ( P s ) of m e m b r a n e - e l e c t r o l y t e 
s y s t e m s f o r v a r i o u s e l e c t r o l y t e s a t d i f f e r e n t c o n c e n t r a t i o n s . 
C o n c e n t r a t i o n s E l e c t r o l y t e s 
C 2 / C l ( m o l / l ) NaCl KCl NH4CI KNO3 NaF . KF 
10xlO~-'-/lxlO~''" - 0 . 4 1 - 0 . 1 4 - 0 . 1 0 - 0 . 1 3 - 0 . 1 0 - 0 . 1 3 
5x l0"" ' - / 5x l0~^ - 0 . 4 3 - 0 . 2 3 
- 0 . 1 9 - 0 . 2 0 - 0 . 2 3 - 0 . 2 5 
2x10" -^ /2x lO"^ - 0 . 5 2 - 0 . 3 6 - 0 . 3 6 - 0 . 3 4 - 0 . 3 5 - 0 . 3 9 
I x l 0 ~ ^ / l x l 0 ~ ^ - 0 . 7 0 - 0 . 4 5 - 0 . 4 3 - 0 . 4 4 - 0 . 4 5 - 0 . 5 1 
5 x 1 0 ^ ^ / 5 x 1 0 " ^ - 0 . 8 0 - 0 . 5 3 - 0 . 4 9 - 0 . 5 2 - 0 . 5 0 - 0 . 5 5 
2 x l O ~ ^ / 2 x l O ~ ^ - 0 . 9 2 - 0 . 5 3 
- 0 . 4 9 - 0 . 5 8 - 0 . 5 2 -C.6C 
IxlO~^/ lx lO~~^ - 0 . 9 2 - 0 . 6 0 - 0 . 4 7 - 0 . 6 0 - 0 . 4 6 - 0 . 5 7 
SxlO^^/SxlO""^ — - 0 . 5 2 - 0 . 3 0 - 0 . 5 2 — — 
2 x l 0 " ~ ^ / 2 x l 0 " ^ — - 0 . 4 6 - 0 . 3 0 - 0 . 5 0 — — 
Ix lO ' -^ / lx lO""^ - - 0 . 3 7 .^  - 0 . 4 7 .^  _ 
TABLE-D 
The Values of membrane c h a r g e d e n s i t y ( e q / l ) o b t a i n e d from 
v a r i o u s methods a t y = 10 f o r p e r i t o n e u m membrane . 
E l e c t r o l y t e s NaCl KCl NH^Cl IKNC^ MaF 
e d 0 . 1 7 6 3 0 . 1 8 2 1 0 . 3 2 4 0 0 . 1 7 1 2 0 . 2 5 4 7 0 . 2 5 1 1 
0C 0 . 1 0 1 8 0 . 0 5 4 8 0 .C440 0 . 0 6 2 7 0 . 0 6 2 7 0 . 0 5 1 9 
C^xr -^.1900 0 . 0 5 9 5 0 . 0 5 0 1 0 . 0 5 3 1 0 . 0 5 0 1 0 . 0 7 9 4 
(PsVs: .ogCCl+C2/2) 
(2lxN C.0173 0.0281 0.0317 0.0281 0.0302 0.0461 
(Nagasawa et al«Method) 
C^xK 0.0760 0.0409 0.0409 0.0439 0.0474 0.0569 
(Kobatake and Kamo) 
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The present investigations revealed that the 9d and 
0c obtained at dilute and concentrated range respectively, 
agree with each other and can safely be concluded that Kobatake 
expression is applicable to this biological membrane. These are 
the basic requirements of Kobatake theory of membranes. 
Comparison can be made for theoretical and exoeririental 
data and applicability of Kobatake et al. (21) eauation to the 
membranes can be tested by follo'-ving analytical techniaue 
suggested by him_; Eq.(l) can be rewritten as 
Y - eg 
e^ - 1 
\ —'/ 
where q and Z defined by 
n - IA g^  TI + (l+2a) In y 
and 
Z = Co/aBG ', ::^ ) 
If ea.(l) is vnlid then th^ values of -^—'^— c~ •. culate-'i r'rom 
e --1 
measured A ^ at given value of y rnust be fallen en straight 
line, which has a unit slope and should pass through co-crdinate 
origin, when plotted against log Z. Fig.(8). It can be seen 
from Fig.(8) that this theoretical prediction based on Kobatake 
membrane potential equation is borne out auite satisfactcrily 
by our experimental results. Fig.(B) illustrates olots f ^ ^ 
Y - e*^  
e^-1 
against log Z with peritoneum membrane. A method of 
X NaCI 
A KCl 
o NH4CI 
A KNO3 
a N Q F 
• KF 
Fig.8: Plot of log (v-e^)/(e*^-l) vs log Z for various 
electrolytes with peritoneum membrane 
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characterization of membrane electrolyte system have been 
developed by Siddiqi et al. (107). Recently a general method 
of characterization applicable to any system irrespective of 
ionic species has been developed by Kobatake et al. (99). With 
taking same assumption Kobatake derived eq.(l4) and eq.(15) 
given previously for the measurements of permselectivity (Ps) 
for negatively and positively charged membranes respectively. 
The Ps is the measure of permselectivity of membrane electrolyte 
system. The values of Ps takes between zero and unity deoending 
on the external salt concentrations for the given system of 
membrane and electrolyte pair. Ps can be calculated from the 
data of membrane potential, while left hand side of eq. (14) and 
(l5) is a function of the relative concentration "^ =C/?!X or 
"1 ""O 
^ A y '-^' • Thus the v^luj of right hand si^e shoul^ b? in-;epen-
dent of the mobilities of ion soecies involved. £a.(l4) and (15) 
? -l/2 
imolies that the plot of Ps Vs (1+4^") should gi'^ e a stra-
ight lin? of unit slope. The various values of oermselectivity 
were calculated by substituting the value of a and tapp (from 
table (A) and (B)) for peritoneum membrane. The values of Ps 
were given in table (C). The other method for evaluation of 
charge density based on permselectivity was developed b.y 
Kobatake (99) and is also used here. The calculated values 
C, + C2 
of Ps are plotted against log ^ • "^ he curves with various 
electrolytes were obtained and shown in Fig. (9) and (lO) for 
peritoneum membrane. When the average concentration C i.e. 
o. 
1 
T 
I 
10 Fig.9 
X NaCl 
0-8 — \ X 
\) 
A KCl 
a NH4CI 
0-6 
0-448 
0-4 
c / ^ ° ^ 
X 
"'x 
0.2 
0 1 1 1 1 
-3 -2 -1 0 
Log(Ci+C2)/2 
0 KF 
A KNO3 
• NaF 
-2 -1 
Log(Ci + C2)/2 
Fig,9& 10: Plots of Ps vs log(C^*C2/2) for various 
electrolytes with peritoneum membrane 
10 
X 
t 
a 
k 
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• 
NaCl 
KCl 
NH4CI 
KNO3 
NaF 
KF / X 
0-8 — / X 
X 
u) 0*6 
QL 
0-4 
X 
o i 
• 
° A 
X 
X 
a 
• 
A 0 A 
0-2 
u / 
1 i 1 1 1 
0-2 0-4 0-6 0-8 10 
i / /uT |2 
Fig.11: Plot of Ps vs \/juT%^ for various electrolytes 
with peritoneum membrane 
66 
Ci + C 
2—becomes equal to the effective fixed charge density 
iZSx, the value of "^  becomes unity i.e. C/0X = 1, substituting 
this value of %= 1 into Ps = (1+ A%^)~^''^, the yalue of 
Ps = 0.448 is obtained. At this particular value of 0.448 the 
corresponding concentration is obtained from the curve drawn 
between Ps Vs log C (Fig. 9 and 10). This value of concen-
tration should be equal to fixed charge density for peritoneum 
membrane with various electrolyte (NaCl, KCl, NH.Cl, NaF, i<F 
and KNO-), by using Fig. 9 and 10. The values of charge density 
obtained in this way with various electrolyte and peritdneum 
membrane are given in table (D) . Further, the plots of Ps Vs 
(1+4 €, ) were drawn fro peritoneum membrane •••ith_ various 
electrolyte anci are shown in Fig. 11. It is evident that the 
line nearly passes through tha origin with unit slope, thereby 
confirming the apolicabilitv of Kobatake's enuation to this 
m.embrane. Further, Kobatako and Kamo (99) formulated ec:.(ll) 
for evaluation of charga density. A curve -'as plotted between 
rrr-— Vs T^ T— (Fig. 13) and tha different value of charge 
c app L> 1 
density can be obtained from the slope of line of various curves 
given in Fig.(13) for peritoneum membrane v/ith various electro-
lytes. The value of 0X obtained in this way are given in 
table (D) with different electrolyte for peritoneum membrane. 
Nagasawa et al. (20) derived two limiting forms of 
expression for membrane potential at extremely low concentration 
100 
80 
^ 60 
> 
¥ 
111 
I 40 
O 
X 
o 
NaCI 
NaF 
KCl 
KNO3 
KF 
NHi;Cl 
I/C1 
Fig.12: Plot of membrane potential (Em) vs 1/Ci 
for various electrolytes with peritoneum membrane 
6 HO 
8 
^ 6 
o. 
Q. 
:^ 0 1-4 
o NH4CI 
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• K F 
XNaCl 
oNaF 
AKNO3 
50 
1/Ci 
100 
Fig.13: Plot of'l/'fapp vs(l/Ci) for various electrolytes 
with peritoneum membrane 
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(eq.l6) and at high concentrations (eq. 17) of electrolytes 
respectively. At extremely high concentrations eq.(l7) 
predicts a linear relationship between 
-Em/ •^ •^"•'•^  and l/Cl 
from which we can also determine 0X. The curve with various 
electrolyte for peritoneum membrane are shown in Fig. (l2). 
The different values of 0X derived from initial slope of 
various curves in Fig. (12) for peritoneum membrrne with 
various electrolytes are shov/n in Fig. (l2). The value of (^X 
derived in this way are given in table (D) , v-ith different 
electrolytes for the peritoneum membrane. 
The results of all these investigations she"' that the 
m^ mbrr-ne oot^ntirl c^ n b-^  deterrninsd '"ith reasonable accuracy. 
The membrane potential observed across the peritoneum membrane 
is negative in all electrolytes concentration ranges. Hov/ever, 
the values of m?mbr3n? potential decreases -"^ Igebrically as the 
electrolyte c nceitration across the m.eT.brane is increased. 
This means that peritoneum membrane in contact v/ith dilute 
electrolyte solution are anion selective and +vely charged. 
Anion selectivity decreases as the concentration across the 
membrane are increased. The stepwise change in membrane poten-
tial or selectivity character of the membrane electrolyte system 
may be readily explained interms of structural changes produced 
in the electrical double layer at the interfaces. 
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Further, it is noted from the table (D),( charge 
density table) that the charge density, of the membrane 
electrolyte system are low. The values derived from different 
methods are almost same. A little difference may be attributed 
to the different procedure adopted. It is concluded that the 
methods developed by Nagasawa et al, and Kobatake et al. are 
valid for the evaluation of effective fixed charge density of 
the system under investigation. The other properties of this 
membrane are being further investigated. 
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